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More than 1,000 factories have done away with bolts, grouting, damaged 

floors; made layout changes a matter of hours; practically eliminated 

; machine vibration. How? By adopting the Croid-Cooper method of 

CROID 65 machine installation where machines are stuck down on a felt base with 
MACHINE FIXING GLUE a holding power of SO lbs. to the square inch. Send for details to-day. 


| COOPERS 
FELT 


Cooper & Company (Birmingham) Limited 





Head Office and Works : Brynmawr, Breconshire. Tel: 312 
Branch Office and Works: Seeley’s Road, Birmingham, II. Tel: VIC 5417 
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INCORPORATING. ...... . 
C.C. & B. LOW PRESSURE HYDRAULIC LUFFING 


The Clyde Hydral-Luff is an electric crane having the jib operated 
by an electro-hydraulic transmission system. It has established 
new standards of smoothness, reliability, and operational speed 
for many ports. Built for hard work, long life and ease of 
maintenance, the Hydral-Luff could well 
reduce your handling costs. May we furnish 
you with further details ? 





CODER 


CLYDE CRANE & BOOTH LTD. 


Incorporating : 
Clyde Crane & Engineering Co., Mossend, Lanarkshire 


Send for the Clyde 
Hydral- Luff Booklet. 








Tel. Holytown 4/2 (6 lines) Grams: ‘Clyde Motherwell Telex’ Telex 77443 
and 
Joseph Booth & Bros., Union Crane Works, Rodley, Leeds 
Tei. Pudsey 3168 (6 lines) Grams: ‘Cranes Rodiey Telex’ Telex 55159 
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VISCO ‘KM’ 
Air Filter 


WET or D 


VISCO ‘MV’ Dry Type Air Filter Unit 





Type Oil-Wetted 











VISCO Air Filters devour dust. Air filtration 
economics can be solved the VISCO way. Both 
types are simple, robust, reliable, efficient. The 
oil-wetted filters operate in such a way that 
collected dust in turn helps to collect further. 
Each cell has tremendous capacity and is easily 
cleaned. VISCO ‘MV’ dry type filters are over 
98%, efficient. Each unit will deal with up to 
1,000 c.f.m. Throw-away filter elements are 
easily changed after several hundred hours active life. 
Full information from THE VISCO ENGINEERING 
CO. LTD., STAFFORD ROAD, CROYDON. 
Telephone: CROydon 4181. 


VISCO 


Air Filters 














FWS 
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ROLLING MILL DRIVES 


On their universal beam mill at 
Lackenby Works, where the 
largest beams in Europe are 
rolled, Dorman Long (Steel) Ltd 
use A.E.I main electric drives 
totalling 30,000 h.p. 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


RUGBY AND MANCHESTER. ENGLAND 


HEAVY PLANT DIVISION 
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Whatever the weather— 










Ventilators and louvres designed by 


Templewood Hawksley provide 
_ maximum, trouble-free efficiency ina 
Ml wide variety of buildings. 
— Economical and simple to install, they 
= make for easy maintenance, and are the 


complete answer to all standard 
ventilation problems. 
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~ practical - weathertight closure - precision-engineered 
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Roof Slope and Vertical Louvres 
Continuous Ridge Ventilators 

Cowl Extractors 

Natural and Fan-assisted Ventilators 
Ventilating Shutters 





eDUC SHA HAWKSLEY | BUILDING DIVISION 
MEMBER OF HAWKER SIDDELEY INDUSTRIES LTD. 











OUR TECHNICAL DEPARTMENT WILL BE PLEASED TO CO-OPERATE IN PREPARING COMPLETE VENTILATION SCHEMES. WRITE OR CALL: 
TEMPLEWOOD HAWKSLEY LIMITED, VENTILATION DEPARTMENT, 2 BUCKINGHAM AVENUE, SLOUGH, BUCKS. TELEPHONE: SLOUGH 23212 
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Please write or 
phone for full de- | 
tails and leaflets. 





Sole British Agents : 


Rossendale Chain & Block Co. Ltd. 
Haslingden, Lancs. Rossendale 1754 
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CeERIPo 1RON 
| FOUNDRY CASTINGS 
> Will 
it hold | 
water ? | 
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| 4" Valves and not one 


| leaked at 400 Ibs PS.1.! 
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ERIFO LIMITED 


MANOR ROAD : ERITH - KENT Tel: Erith 334267 
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Illustrated is a typical 100 Ton Hydraulic Stretch Straightener with 4-jaw 
detwisting head. Hydraulic stretching and detwisting Machines are available 
in all sizes and capacities. 


Hi, WITH FOURJAW DETWISTING HEAD 


Built under exclusive licence from Sutton Engineering Com- 
pany, Pittsburgh, U.S.A. by 


SIR JAMES FARMER NORTON & CO. LTD. 


Adelphi Ironworks, Adelphi Street, Salford, 3. 
Telephone: BLAckfriars 3613/45 
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Photograph by courtesy 0 


f 
LONDON TRANSPORT EXECUTIVE 


> 


ae 





do) TUBE CARS FOR 
PICCADILLY LINE 


PRODUCTION IS IN FULL 
SWING and ten 7-car trains [ONDON TRANSPORT 
have now been completed. 


METROPOLITAN-CAMMELL CARRIAGE & WAGON CO. LTD. 


HEAD OFFICE: SALTLEY * BIRMINGHAM 8—LONDON OFFICE: VICKERS HOUSE - BROADWAY - WESTMINSTER ° S.W.1 
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Typical of the kind of work in which 
Marston's excel. It’s a 7,000 gallon 
light alloy tank* for demineralised 
water, in course of construction — 
one of the many fabrications of 
varying shapes and sizes entrusted 
to Marston's by all kinds of indus- 
tries. If you’re contemplating engi- 
neering, chemical, petroleum or 
nuclear power plant that calls for 


aie — components to unusual specifica- 
; g fe | H tise. — tions, consult us at the design stage: 
4 3 our experts can contribute much to 


is j u st typical Ws the smooth, speedy and economical 


execution of your plans. 
*Made to the order of Matthew Hall & Co. Ltd, 


Process plant 
Bursting discs 
Pressure vessels 
Special-purpose machines 
Pipework 
Heat-exchangers 


in aluminium, titanium and other 
non-ferrous metals. 


MARSTON EXCELSIOR LIMITED 


A subsidiary of Imperia! Chemical Industries Limited 


Fordhouses - Wolverhampton 
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. Simplifix—the sure and simple compression coupling 
E n = ; n ee rs for copper pipe. Perfect joints with almost all kinds of tubing, 


including those with very thin walls. No work to do on the pipe. 


p refe r Simply tighten the nut—the anti-friction washer prevents the 
pipe twisting. Manufactured since 1930, still the best. 


Si Mi a LI Fl X Millions in use. Made in sizes to suit tubing from }” to 2” O.D., 


in a wide range of interchangeable standard fittings. Non-standard 
fittings also made to order. Let us send you the Simplifix catalogue. 


t h e foo i p roof The illustration shows centrifugal machines at the Plaistow Wharf Sugar Refinery 


of Tate and Lyle Ltd., where large numbers of Simplifix couplings are used. 
coupling 
SIMPLIFIX COUPLINGS LTD - HARGRAVE ROAD 
: MAIDENHEAD - BERKS - TEL: MAIDENHEAD 5100 
A member of the ALENCO Group of Companies 
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ALLOY STEELMAKERS FORGEMASTERS : STEEL FOUNDERS . HEAVY ENGINEERS 


THOS FIRTH & JOHN BROWN Limited SMEFFIEL DO ; ENGLAND 
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BROOKS 


LOKDOX 
j 


Architect: Frederick Gibberd, F.R.1.B.A. 


Consulting Engineers 
G. H. Buckle & Partners 


Heating & Ventilating Contractors 
Norris Warming Co. Ltd. 
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od ae ae : in. a we ~~ te “tS Se ms =. s 4 a > : % 24 Soe Behe sais 


Brooks 48”, 36” and 30” fan-powered roof extract 





units were chosen to provide positive ventilation for 
the Lubricating Oil Laboratories (Engine Bay) at the 
new Shell Research Centre, Thornton, Cheshire. 

Easy to install and easy to maintain, ‘Brooks’ Fan- 


Powered Units are equally suitable for flat, decked or 


pitched roof constructions. Unitary ventilation provides 
a wide range of control over rate of ventilation, giving 


flexibility to suit all factory processes. Hot-dip ; ; d 


Galvanized finish gives permanent protection. 


BROOKS VENTILATION UNITS LIMITED 


TRAFALGAR HOUSE, BEDFORD PARK, CROYDON, SURREY. Telephone: Municipal 2361 (6 lines) 
Branch Office: CROMFORD HOUSE, CROMFORD COURT, MANCHESTER 4 
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BRITAIN’S WIDEST RANGE OF POWERED VENTILATION UNITS 
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PARSONS 
ri. 


prime movers 














TURBO-GENERATORS 


C-A-PARSONS & CO. LTD. 


HEATON WORKS* NEWCASTLE UPON TYNE 
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why do 
AIR CONTROL VALVES 


Patent applied for 


THE MALL MARK 
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It’s not just a gimmick I i CONSISTENT OPERATION at low operating efforts 
Q H. AIR CONTROL VALVES “!’ because the air loading is fully balanced under all conditions. 
. . 4 4 4 4 


incorporate a rectangular slide to give these 


* LESS AIR LEAKAGE because Q.H. Air Control Valves 
important advantages — 


have a short leakage path. 


ty GREATER RELIABILITY byelimination of sealing rings, and 
AS the inclusion of individual filters in the inlet and outlet ports. 


—_— QUALTER HALL _ 
setting how Standalas HM 
ae A Preumatic Equipment 


For further details write to: QUALTER, HALL & CO. LTD., P.O. Box 8, Railway Foundry, Barnsley 
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a place 


in the Hall of Fame 


hat is special about Harland 
Ulectrighde submersible 


pumpsets 


Pump and motor built under L 


the same roof by men with Npesrcemns | 
over 50 years’ experience on 
the manufacture of borehole 
pumps and associated electri 


motors 


Harland commenced the development of 


submersible pumpsets 25 vears ago and have 
gained wide experience in the balanced 
design of the two components 


1 


The Harland submersible motor is of the all 








wet type and is therefore easy to maintain 
ind overhaul as it does not rely on special 
seals between rotating and 


Stationary parts 


A special study has been given to 
the design of journal and thrust 
bearings which form the most 
important part of any machine 


operating under water 


Harland offer standard 
Ulectrighde submersible pumpsets from 20 to 130 h.p 
against short despatches. An after sales service scheme 1s designed 


to give you complete satisfaction 


ARLAND 


ulectriglide submersible pumpsets 


THE HARLAND ENGINEERING CO. LTD. 
ALLOA SCOTLAND | 


i fice HARLAND HOUSE 20 PARK STREET LONDON W Phone ; GROsvenor /22 | 
Branches BRISTOL GLASGOW LEEDS TIMPERLEY NEWCASTLE-UPON-TYNE NOTTINGHAM | 
WOLVERHAMPTON AND OVERSEAS AIS tt | 
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have made their mark! 


With this new mark, we, the Buell Organisation 
emphasise the name under which we have con- 
tinuously operated in the United Kingdom and 
overseas since we were established in the United 
Kingdom in 1927. Buell was first formed to develop 
Patents relating to equipment for the preparation 
and burning of pulverised coal, but shortly afte: 
formation acquired the patent rights for “Van 
Tongeren”’ Dust Collection Equipment = and 
*Buttner” Dryers. 
experience, supported by the continued co-operation 


As a result of our own extensive 


of these associations, the name of Buell has become 
the symbol of a first-class engineering service in the 
solution of Industrial Drying and Dust Collecting 
problems. In 1954 as Buell (1952) Limited, we 
became a subsidiary of Edgar Allen & Co. Limited, 
Sheffield, and recently our name has been shortened 
to Buell Limited. 

In the field of separation and collection of dust we 
offer complete equipment with the Buell High 
Efficiency Cyclones fabricated in various types of 
construction to meet the particular conditions 
dictated by the requirements of many industries 
Buell Drying Plants are well known for their appli- 
cation to the drying of a wide range of materials 
It is our policy to make a special study of the various 
problems involved before selecting the design of 
Buell Dryer to suit the individual case 

Under our new style ** Buell Limited”, we continuc 
to offer the same high standard of service in the 
design, manufacture and erection of Buell Industrial 
Drying and Buell Dust Collecting Equipment based 
on extensive experience with the hundreds of plants 
now operating to our credit in the United Kingdom 


and overseas 


BUELL-BUTTNER 
DRYERS 


BUELL-VAN TONGEREN 
DUST SEPARATORS 


BUELL LIMITED 


(a subsidiary of Edgar Allen & Co. Limited) 

THREE ST. JAMES’S SQUARE - LONDON S.W.1 
Telephone: Trafalgar 2528 (3 lines) 
Telegrams: Allentare Piccy, London 


ER 
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DESIGNED 


TO USE @#& 







ARALDITE 


Araldite Qjnauenavi 


Araldite ts a registered trade name 


May we send you further details? 


,IBA (A.R.L.) LIMITED Duxford, Cambridge : Telephone: 2121 





13 


By designing for Araldite, South Wales Switchgear Ltd. 
have provided adequate protection for this 3-phase voltage 
transformer without the use of oil. The coils and insulators 
form a single casting of Araldite B, simple in design and 
easy to manufacture. Araldite casting resins do not shrink 
on setting, and are thereafter unaffected by very wide 
changes of temperature and humidity. Their properties 
also include remarkable adhesion to metals, ceramics, etc., 


high mechanical strength, freedom from chemical action 





and excellent dielectric properties. 


Araldite epoxy resins are used 


@ for casting high grade solid insulation 


@ for impregnating, potting and sealing electrieal 
windings and components 


@ for producing glass fibre laminates 
@ for producing patterns, models, jigs and tools 
@ as fillers for sheet metal work 


@ as protective coatings for metals, wood and 
ceramic surfaces 


@ for bonding metals, ceramics etc. 


AP 4 
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Unit Frames for temporary 
structures. Ships staging 
Builders access and support 


Scaffolding. 


Y 





Every engineer who saw this advertisement 

which we reproduce on the opposite page by the 

kind permission of Messrs Vickers-Armstrongs must 
have been impressed, as we ourselves were, by the 
vigour and realism of Terence Cuneo’s drawing 

For us it held an added interest. Although 

we supply many large firms (Vickers-Armstrongs 
among them) with our unit frame works staging we do not 
always know in exactly what way it will be used, so 
that it was with particular pleasure that we 

noted its use in the erection of the Power Press 

at Vickers-Armstrongs (Engineers) Limited Elswick 
Works at Newcastle 

The illustration emphasises in a rather different 
manner a point which we have been making 

for some time —the versatility and suitability of Safway 
Unit frames both for initial erection and maintenance 


work for engineering and all industrial applications. 





STERLING BEVVA7N 


PROPRIETORS, STERLING FOUNDRY SPECIALTIES LTD. BEDFORD, ALSO LONDON, JARROW, EDINBURGH, AND BRISTOL COGENT 
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10 ton Steam Perma- 
ment Way Crane 


Metre Gauge. Duty 3 Motor, electrically 





10 tons at 16 ft. radius eo T h e Efficient production planning aims at 
propped; 5 tons at rane. Wuty: tons . ‘ TSR ; 
14 ft. radius free at 22 fe. radius. eliminating all wastage. This means, in 














i machine control, substituting precision 
m ea n i n g methods for the guesswork of manual 
ones with their attendant material 
of and time wastage when slowing down. 








SMITHS Predetermined counters 
operate at an exact count; they offer you 


reliable precision control. With a 

speed of count as high as 4,000 per min., 
these strong, robust instruments 

are ideal for applications requiring 


counts of repetitive lengths or 
numbers—cloth lengths, coil 
windings, packaging and batching 
sequences, for example. 


in 
Production 
Planning 

Can be set to 


any number between 
I and 99,999 








FOR IMMEDIATE DELIVERY 








Write now to 


\ 
AMITHS INDUSTRIAL INSTRUMENT DIVISION 
ial R vad Lon 


Telephone Nes.: Chronos Works, North Circu don, N.W.2 Telephone: GLAdstone 1136 | 
2757S AP 405 | 
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Telegraphic Address 
“ Lifting, Leicester "’ 
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YOUR for the Asking 

















LEARN HOW TO— 
SPECIFY 
TEST 


USE 


SHERARDIZING 





ZINC ALLOY RUST PROOFING Co. Ltd. 


SHAKESPEARE STREET WOLVERHAMPTON And at LONDON and ROCHDALE 
Telephone: Wolverhampton 27531 (5 lines) 
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SPECIALISTS IN GAS CLEANING AND DUST 
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MANCUNA - DUSTEX 


pays us way 


e In profitable product recovery 
e In trouble-free dust control 







Geaned gas 
outlet tube 






Swirl in center 
shows upward 
helical spiral 

of cleaned gas 


















small arrows indieate 
peel-off of gas 

from outer to inner 
vortex 













Path of dust 





Dust ejected 
to hopper 







Scroll inlet 
cutaway 






Main 18%" tube body dust and gas 
showing HELIX SPIRAL action 







































A REVOLUTIONARY NEW 
UNIT-CAST DESIGN 


This cutaway miniature cyclone 
tube from the tube bank of the 
new Mancuna-Dustex Collector 
shows why efficiency is so high 
and maintenance negligible. 
The scroll inlet establishes a 
velocity which is maintained 
through its powerful vortex— 
the dust travelling downward 
in an outer vortex to the hopper 
while the cleaned air moves 
upward in an inner vortex to the 
outlet tube for discharge between 
tube sheets. D-584 tubes are 
available in abrasion-resistant 
cast iron, non-sparking cast 
aluminium or stainless steel. 
Note the one-piece cast tube 
design with minimum 34” wall 

This permits use of thickness which increases tube 

unobstructed inlet life and performance. 
plenum toavoid material 

buildup and plugging 








Cleaned gases are 
discharged between tube 
sheets. 


Tubes are surrounded 
by system gases and 
maintained at system 
temperature, which 
forestalls condensation 
and plugging. 





Ge 


The MANCUNA - DUSTEX 
D-584 MINIATURE CYCLONE COLLECTOR 


MANCUNA ENGINEERING LIMITED, 
Denton, Manchester. Tel: DENton 3965 (5 lines) 


London Office: 59, Victoria Road, Surbiton, Surrey. 
Phone: Elmbridge 9793 
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OLYMPIA, LONDON 
June 25—July 8 ( Sundays excepted ) 
9.30 am—6 pm 


Make sure you visit the greatest engineering event of the 
year — The International Machine Tool Exhibition . . . 
No-one concerned with quantity production — whether in 
technical, administrative or operative capacity — can afford to 
miss this vast and truly comprehensive show at Olympia, 
London. It summarizes the best of contemporary production 


techniques ; it shows the shape of things to come! 


Machine Tools 

Engineers’ Small Tools 

Gauges and Measuring Equipment 
Testing Equipment 

Electronic Control Gear 

Presses and Power Hammers 
Woodworking Machinery 

Heat Treatment Plant 


Here’s your opportunity to see them all under a single 
roof — to see many of them powered and in operation — 
to discuss their application to your own production 


problems with the world’s best-informed production experts 


international 
Machine Tool 
Exhibition 1960 


Organized by The Machine Tool Trades Association, 
Brettenham House, Lancaster Place, London, W.C.2. 
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| STEEL FRAM 
| BUILDINGS 


|| OF EVERY DESCRIPTION 


Factories, Sheds, Mill Bulldings, 
Foundries, Bungalows, Etc. 


SPECIALITIES 


ower Stations. 











Bridgework and Riveted Work 
of all descriptions. 


| BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4 
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HYDRAULIC 
PRESSED 







IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD - WIGAN 


PARKS FORGE LTD PROPRIETORS 











TRADE \Sinedlzy MARK 
PAN GRINDING MILLS 















REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DORIVEN 


Smedley Brothers. L'¢ 
Belper. Derbyshire. 
Telephone: Belper 12 
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Pit Headgear, Pumping Stations. | | 


i 
| 
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-let E.P.E. solve them 
for you quickly 


In these days of AC it is not 
always easy to get DC motors 


and generators quickly and at a... 
reasonable price. Forunstif” 


cof _EPE specialise in ddC equip- 
“a ment, bringings¥ears of experi- 









ge DC motors and generators, of 


e & ay WG any enclosure, at competitive 
we Ct iM i % Prices, on short delivery. EPE 
; ee “are always happy to help solve 
Ss: DC problems, too. 
= 


ELECTRICAL POWER 
ENGINEERING CO. (B’ham) LTD. 
Bromford Lane, Birmingham 8 
"Phone: STEchford 2261 
"Grams: Torque ‘Phone Birmingham 
#278, London Office: 421, Grand Buildings, Trofolgar 
ba “eye Squere, W.C.2. "Phone: WHitehall 5643 and 7963 


a 


fr 
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CROSTHWAITE FURNACES and 
SCRIVERS MACHINE TOOLS LTD. 
ork St : 

Ag reet ironworks, Leeds 9 a yee 











london S Wi Ty. 


AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the : 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR ? 


if so please phone at once and allow us to quote, 
Fully trained personnel are at your disposal. 


BARNET METAL CO. LTD. 


Brookhill Road, New Barnet, Herts. 
Telephone: BARnet 3901/5187 


Elektron House, 















Eater No. 185 on reply card 





Enter No. 186 on reply card 










THE ENGINEER April 29, 1960 

















FOR SHAFTS ROTATING AT HIGH SPEEDS 







Specially designed and produced for the purpose — Weston 
IMPAX Seals are established for use on high speed rotating shafts, coupled with high 


fluid temperatures and pressures. A new series has been developed, using the most ad- 
vanced materials to keep pace with the quickening tempo of modern machine operation. 


ST Tale Mi fol m@al-ta Or-it-llelelel-male\. ma cor Ofelaalol(-i¢-mae-lalel-Meolm—1-1-1l_-@-B'7-1i(-1e)(-F 


CHARLES WESTON & CO. LTD. 


Irwell Bank Works, Douglas Green, Pendleton, Salford, 6 


a -11-1olalolal-silad-lalell-\(olal’s-loW@l- tic Pa M11 -> Sal oloD tole MEME = lida allele lal-taall adel latch tolls! tol: Mim Melalclolati altel lololda Mer St SMM -1l-) tear.) P 
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Sheep and goats ! 
Ot and Water ! 












it’s off a matter cf separation 





We cannot deal with sheep or goats, but 
the ‘Supreme Vortex’ pipe line separator 
is unsurpassed for separating .... 


Moisture and oil drops from compressed air 
Moisture from steam 


Dirt particles from gases 


Carru ye 





SEPARATOR DIVISION 





j. H. CARRUTHERS & CO. LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGOW. 


Telephone: East Kilbride 2059! Telegrams: ‘ Hoisting’ East Kilbride 
Enter No. 201 on reply card 





MULTI-RANGE MOTORS 


i 


| h.p. motors 


Ihe Newman range of fractional horsepower motors comprises three 


in a well styled die-cast aluminium 


basic types the type EL ft 
a quality motor in every sense; the steel frame type in the 
designed for economy and truly rugged 


ne 
conventional round style 
type is an exceptionally compact cast-iron 


nd reliable: the Frame * 66 

frame bridging the gap economically between thp motors and the 
larger industrial types 

These three types. with their variations in mountings. windings and 
frame dimensions. form the basis of one of the most comprehensive 
ranges of fhp motors available toda 
built and tested to a high standard 
of quality 


ire designed 


All Newman motors 
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- Fractional h.p. | THE 


NEWMAN 
RANGE 


Some of the other types 
of motors available. 


Paul Mad ‘ 
Zi 4 
‘a 

_—_ 


ity 


DRIP-PROOF THREE-PHASE 
MOTORS 


NEMA 


The field of application for Newman fhp motors 

ranges from industrial pumps through a host of 

domestic appliances to agricultural equipment 

and precision machine tools, and it is so vast 

that even this kaleidoscope of such applications : HLAMEPROOF MOTORS 


cannot include them all. STEEL FRAME 
(Buxton Certitied 


1 *78* Drilling ney Se ae Bawe's ; 5-100 h 
Gelatin Co. Lid.—Newman ‘ ELF * motor ; iii a ee Bikes 
courtesy of Abwood Machine Tools Ltd.—Newman 
* ELF * motor. 

Watts Jet Oi) Burner—by courtesy of 
‘Wane Amomaric ic Boilers.-Newman * ELF * motor, 
* Basiclene " Modci E.W.6 Washing Machine—by 
courtesy of Easiciene Porcelain-Ename! (1938) Ltd. 
Newman ‘ ELF * motor. 
The * Welcome ° cn nite irae, 
* Silver Flame * Oil Burners—by courtesy of Smith, 
— Enginecring Co. Lid.—Newman * ELF 


Professional 35mm Ce ee ah te 
of Rank Precision Industries Lid.. G.B. ge 
Division.—Newman * ELF’ motors. 
et domestic sink waste dirposal unit—by ; i 
rol oy Enuincering Co, Lid., Ross-on- : DRIP-PROOF SINGLE 
acstivonmag é PHASE MOTORS 
* Parnall * Dryer—by courtesy of F 
Femail Crome kat treme” ELF * motor, 


el age hh x ns nae A ~atenen Moonen 
Securities Lid.—Newman Steel Frame motor 





rated | t 


2 
| 


VERTICAL HOLLOW AND 
SOLID SHAFT DRIP-PROOL 
PUMP MOTORS 
NEMA style * P* bases and 1 
NEMA standard MG 

1-300 hey 


Smali Underfeed Stoker Unir—by courtesy of 
Mirriees Watson Lid.—Newman ‘ ELF * motor. 
Portable spray-painting compressors—by courtesy 


ot Air Industriat Developments Ltd.—Newman 
* ELF * motor, 


FOTALLY ENCLOSED 
THREE-PHASE MOTORS 
NEMA rerated 1 2-40 hy 


FLAMEPROOF MOTORS 
CAST-IRON FRAMES 
(Buxton Certified) 


NEWMAN INDUSTRIES LIMITED - YATE - BRISTOL - ENGLAND ritish Standards 16-8) 
Telephone: Chipping Sodbury 3311. Telex: 44121 Telegrams & Cables: Dynamo Yate. 
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Rotork Actuators mark a turning 
point in pipework planning 








The answer to what has for many years been only a 
pipe dream, Rotork actuators provide a complete and 
versatile all-electric system of valve motorisation. All 
sizes and types of valve (and thereby related plant) 
can be controlled from any distance by a push button 
or automatically from data such as time, level, 
temperature, pressure etc. 

The automatic reliability of the Rotork system of 
controlling the flow of liquids and gases reveals hand 
control as inefficient, uneconomic, human-error-prone 
and often hazardous. More and more engineers, 


realising this, are specifying Rotork actuators when 





planning pipework. 


Essential Reading for Pipework Planners 


The booklet on Rotork actuators is yours for the asking. 
Packed with information, it includes an impressive section 


on the uses to which Rotork actuators are put by Esso, 
Shell, B.P., Kuwait, Standard Vacuum, Harwell, Dounreay, 
Richard Thomas & Baldwin, Rolls Royce, C.E.G.B., I.C.L, 


and many others. 














Rotork Actuators for Valve Control 


ROTORK ENGINEERING CO. LTD., of BATH, ENGLAND - Tel: 64558 
Enter No. 231 on reply card 
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ENGLEHARD 
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1e¢K MAN an L 


FACTORED MACHINE 


Telephone Coventry 74321] 





DIVISION, FLETCHAMSTEAD 


April 29, 1960 THE 


high production 
PREGISION MACHINE TOOLS 

























Horizontal Boring and Milling Machines. 
Table Type with fixed column. Spindle 
from 22” to 52” approx. dia. 


Horizontal Boring and Milling Machines. 
Floor Type with travelling column. Spindle 
from 342° to 9 ||.” approx. dia. 


Horizontal Boring and Milling Machines. 
With travelling column and table. Spindle 
from 3};° to 9." approx. dia. 


Cutter Head Grinding Machines. 
Capacity 4° to 274° approx. dia. 


Universal Radial Drilling Machines. 
Maximum swing from 3’ 4” to 8’ 2” approx. 


Automatic Die-sinking Machines. 

Max. Vertical Adjustment of cutter spindle 
from 2’ 54° to 6’ 6’. 

Horizontal travel of table from 5’ to 13’ 1”. 


Transportable Horizontal Shaping Machine. 
Stroke of ram 4’ 7. 
Maximum vertical adjustment of ram 3’ 1”. 


Special sizes of machines on application. 


1MtditgteE D 


HIGHWAY, COVENTRY 


mate 


514 F81/10 


ENGINEER 
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comes the hard: WAY... 


WIN il ce tt 
My = he If over 90 years spent in the design, 
iw P- - fabrication and erection of structural 
. \ “Y ANS i ) , 
SX SS | ww steelwork means anything—it means you can 


place this work in our hands knowing it 
will progress smoothly to completion. Large 
job or small, we have the resources to 


handle all your needs. We welcome the 





opportunity of serving you. 









* 
ESTABLISHED 1867 
WALKER BROS. LTD. WALSALL, STAFFS Telephone: WALSALL 3136 
LONDON OFFICE: 66, VICTORIA STREET, S.W.1 Telephone: ViCtoria 3926 
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LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARDIFF 


TELEPHONE: CARDIFF 23641 (SLINES) 











Manufacturers of Mild Steel 


CRANE BLOCKS 
TACKLE BLOCKS 


AND PATENT SNATCH BLOCKS 
for Wire Rope 












Stocks of Shackles. Hooks, Swivels, Joining Links, Wire 
Rope Fittings, Rigging Screws, Awning Screws, Lashing 
Screws, Lendon Pattern Blocks, M.C.l. Blocks, Chain 
Blocks, Girder Trolleys, Wire Rope Reels, Springs 










een < 
ontte 


= 





MADE BY 


> LOVERIDGE L) Zeon 
= 


CARDIFEE > ' 
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/ALECTRIC... 


_ VALVE 
ACTUATORS 


*Valectric’ Actuators are avyail- 
able for power-operation of all 
sizes of sluice and butterfly 








valves, penstocks, etc 


@ Automatic or remote contro! 


@ Sensitive Torque Limiter for 


full protection 
@ © Impact cracking’ device 


@ Hand operation in cases of 
power failure 





@ Readily adapted to existing 


valves 


a series of No. 3 Valectric 
thern Outfall Sewage Works, 
er: J. Rawlinson, C.B.E.). 





Send for 
Publication P.12 (EF) 


HaABPLe ys (3) 2D. 


Tel : 48627 











Head Office: Kearsley Chambers, Stoke-on-Trent. 
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Astronomical proportions 













We mustn't exaggerate : the demand for 
GF Malleable Castings 

isn’t quite of that order. Not yet. 

But it does grow at a most 
impressive rate. Not surprising, 
of course. They are tougher, 





more accurate, 
more * machineable ” 
than most, 

and they really do 
cut production costs, 
particularly where 
large quantities 
are concerned 


This GF Malleable Casting 
is a mounting bracket. 


) “2, 


NEa@ 

A fae 
i 

in the long run you will prefer 


MALLEABLE CASTINGS 





BRITANNIA IRON AND STEEL WORKS LIMITED 
BEDFORD Telephone: Bedford 67265 ENGLAND 


bie /02 


A member of the GEORGE FISCHER group (Switzerland) 
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PAXMAN 
BOILERS 


SHELL & WATER TUBE TYPES 
FULLY AUTOMATIC PACKAGED 
COAL OR OIL FIRED 





FOR 
ALL 
INDUSTRIAL DUTIES 


ALSO MAKERS OF 
ROTARY VACUUM FILTERS 
PRESSURE VESSELS 
& INDUSTRIAL PLANT 





DAVEY, PAXMAN 
& Co., LT D. 


BOILER & INDUSTRIAL PLANT DIVISION 


COLCHESTER 
ENGLAND 


Phone: Colchester 5151 
Grams: Paxman Colchester Telex. 
Telex:1875 
eee er. 
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Heat - 
tested oieiliaas 


‘Armourplate’ Glass 


For strength with vision 

























Extremes of heat (scientifically applied) 
are rcutine tests for ‘Armourplate’ 
Toughened Glass. These show its high 
resistance to thermal shock. It can be 
heated to 270 degrees Centigrade and then 
have cold water poured upon it; the 
splashing of molten metal upon it does not 
affect it. This thermal strength is coupled 
with a high degree of mechanical strength 
and clear, undistorted vision to make 
‘Armourplate’ the ideal material for 

many industrial and engineering uses. 

For full details consult the Technical Sales 
and Service Department. 








PILKINGTON BROTHERS LIMITED 


Head Office: St Helens, Lancashire (Tel: St. Helens 4001) 

London Office: Selwyn House, Cleveland Row, St. James's, 8.W.1 (Tel: Whitehall 5672-6) 
*ARMOURPLATE’ is a registered trade mark of Pilkington Brothers Limited 

Supplies are available through the usual trade channels 
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1 Commercial and Drawing 9 Blacksmiths Shop. 
Offices. 10 Electricians Shop. 
2 oe Loft and Sheet 11 Brass and Dockside 
ron Shop. Fitting Shops. 
3 Platers and Prefabrication 
Shops. 12 Painters Shop 
4 Four Building Berths. 13 General Store. 
5 Fitting-out Basin. 14 Gas Turbine Experimental 
6 Engine Shop. Shop & Test Beds. 


j j ° j ° j j ; 15 Yarrow Admiralty 
Shipbuilders - Engineers - Boilermakers ; Boller Shop wi, | rend nn 


YARROW AND COMPANY LIMITED, GLASGOW, W.4 Shops. 16 Stock Yard. 
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RECLAIM USED CORE WIRE WITH 
MANCHESTER-BUILT 
KANE & ROACH 
CORE WIRE STRAIGHTENERS. 


RESTRAIGHTEN CORE WIRE TO USABLE CONDITION— 
OVER AND OVER AGAIN, CHEAPLY AND EFFICIENTLY. 


CAPACITIES 4” TO 3” DIA. AND 
is” TO #” DIA. WIRE. 


ROLLS OF HARDENED STEEL. 
FOR DETAILS WRITE TO 


J). W. JACKMAN & COMPANY LIMITED 























VULCAN WORKS, BLACKFRIARS ROAD, MANCHESTER, _ 3. 
Telephone : DEANSGATE 4648-9. Telegrams : ‘‘ BLAST '’ MANCHESTER. 
Enter No. 281 on reply card 
—— Where 
NORRIS BROS. LTD, 

have teams available to undertake Top Standards 
DESIGN, DETAILING are required— 
and DEVELOPMENT Biiieeiatuhaues 
PROTOTYPES in the following fields :- Scckanogshahaers. Weare 
EXTREMELY ACCURATE Aeronautical Engineering Dh sts comsonentare 
PLATE CAMS Chemical Plant mr ae they are annie 
Electrical Engineering hedaning exbenmparingyre- 
ELECTRONICALLY Mechanical Engineering cess, and are extremely 


CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1 
CAN 4244/5/6 
Telegrams: ““Wilmaket, Nordo, London" 
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Mechanical Handling 

Mode! Making 

Nuclear Engineering 

Plant Layout 

Production Tooling 

Servo Mechanisms, Automation 

Specia! Machines and Projects 

Structure and Reinforced 
Concrete, etc. 


53 VICTORIA STREET S.W.1 
— TEL. ABBEY 6132 - 
Enter No. 283 on reply card 








accurate. 


WIRE THREAD INSERTS 
SPRING WASHERS 
CIRCLIPS and RETAINING 
RINGS 

JET ENGINE LABYRINTHS 








MANUFACTURING CO. (1938) LTD. 


COMBE DOWN ° BATH - SOMERSET ° Tel: Combe Dowr 2355/8 * Grams: Circle, Bath. 
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Bole work at a very low die cost. Tangential Die Head with quick opening 
and closing device, . . . no nuts to unscrew. 

Life of Tangential Dies 15 to 20 times that of ordinary Dies. 

Capacity from jin. to 4in. B.S.P. of yin. to 2in. Bolts. 







Wh) | 


ASHTON-UNDER-LYNE, ENGLAND 


JOSHUA HEAP €C°L™ 
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ACCURATE 
SPOT-PLACING 
safer- 
faster 


THE MOST VERSATILE BUILDING CRANE 
IN THE WORLD 


now manufactured in Britain 


JULES WEITZ TOWER CRANES, which have established an enviable 
reputation in building and civil engineering applications, 

both on the Continent and in Great Britain and of which over 
4,000 have been supplied, are now being manufactured in Great 
Britain by BABCOCK & WILCOX LTD., under the name of 
BABCOCK-WEITZ.* 


v 
Z. 
/ 


™\ 


A. 
oe 


To the established reputation of Weitz cranes, Babcock & Wilcox 
Ltd. are now adding their own experience of 50 years in the 

building of cranes of all kinds for world-wide service. 
BABCOCK-WEITZ cranes can be supplied in a wide range of types, 
facilitating the choice of the right crane for the job; with their 
proved advantages of full area-~coverage and safer, faster, more 
accurate spot-placing of the load. 


ae ed 
“sd 


BABGOGK -WEITZ 


FULL-SLEWING HORIZONTAL SADDLE-JIB 
TOWER CRANES 


*By agreement with Jules-Weitz C.A.C.L. 


BABCOCK & WILCOX LIMITED 
BABCOCK HOUSE, 209 EUSTON ROAD, LONDON, N.W.1, Te/: EUSton 4321 


Sole Distributors in Great Britain:— 


MACHINERY (CONTINENTAL) LIMITED 
42 PARK STREET, LONDON, W.1. Tel: HYDe Park 1401 om 
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Have you @ Heat Exchuuge pritlem P 


FOR ALL 
HEAT TRANSFER 
APPLICATIONS 
LIQUID/LIQUID . LIQUID/GAS . GAS/GAS. 



















MADE FROM MILD OR 
STAINLESS STEEL 


SINGLE OR 
DOUBLE EMBOSSED 





IN STANDARD OR 
SPECIALLY ORDERED SIZES 




















Embossed 
Heat 
Transfer 
Plate 


J. SAMUEL WHITE & CO. LTD. 
REFRIGERATION DIVISION 


Works and Sales: 
SOMERTON WORKS, COWES, ISLE OF WIGHT 
Telephone: COWES 400 


WRITE FOR TECHNICAL MANUAL PUBLICATION R.1020 





London Office: 
3 DUNCANNON STREET, LONDON, W.C.2. 
Telephone: TRAFALGAR 5064 
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2 Cary have the experience and the 
capacity to fabricate all gauges of 
steel from sheet metal to heavy 
mechanical handling structures 
and straight chassis. 

3 PRESSINGS 
Cary supply Press Stampings to all 





Write to-day 
for literature 
describing 
the many 
CARY 
products and 
services for all types of industry 











FORGINGS 
Accuracy of forging and ideal heat 
treatment are the Keynotes of the 
Cary Forgings. Capacity upto5cwt. 


FABRICATIONS 


Sections of Industry and have 
capacity for their 70 ton, 400 ton 
and Hydraulic Presses. Specialities 


include anti-sway bars, light 
compound angle and heavy railway 
brackets. 





CARY Manshadtr 

















WILLIAME. CARY LTD RED BANK MANCHESTER 4 
Bin--nesath Telephone : DEAnsgate 788! Telegrams. Carybank Manchesté 


Main Scottish Factory Blantyre Industrial Estate, High Blantyre, and at Aberdeen, Dundee 
Carlisle, Bethesda. Salford, Stoke-on-Trent, Loughborough. Coventry and London 
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This Furnace Charging Arm used less material 
and reduced machining time drastically 

when made as a one-piece casting ina 

modern steel foundry. Compared with earlier 
production methods, a steel casting gave 
increased resistance to thermal and mechanical 
shock loading, thus lengthening life expectation, 
and showed a direct cost saving 

of 15°, on each Arm. 


You can take advantage of steel foundry 
know-how and ensure that your steel components 
are produced economically by calling ina 

steel foundry engineer at the design stage. 





ith reduced machining 
d longer life 








THE BRITISH STEEL FOUNDERS ASSOCIATION 


a Se ee ee ae a eK lh 6 a 
Rd., Sheffield STEEL CASTINGS 





Broomgrove Lodge, Broomgrove 
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9 special features make Regent Regal (R & 0) Oils 


MOTOR COMPANY LTD 


HYDRAULIC OILS 


“REGAL OIL (R&O) 
BY ITS CONSISTENT s 
HIGH QUALITY _ 
MEETS OUR NEED 
FOR COMPLETE _ 
DEPENDABILITY 
WHICH IS 
ESSENTIAL IN THIS 
KIND OF WORK” __ 


Ss 





invaluable for all hydraulic operations 


INCREASING USE IN BRITISH INDUSTRY 
To operate efficiently, even the simplest hydraulic system must be kept absolutely clean. 
This means that wear must be reduced, rust eliminated and gum and sludge deposits 
prevented. 

Regal Oils (R & O) do all this, 
hudraulic systems. 

Which is why more and more British industries are turning to Regal Oils (R & O) for 


high quality performance and complete dependability. 


RESIST OXIDATION 
Regal Oils (R & O) contain powerful oxidation inhibitors which minimise the 
possibility of gum or sludge deposits and increase intervals between drain periods. 


PREVENT RUST 


Regal Oils (R & O) contain a rust inhibitor which ‘plates out’ on metal surfaces, 
forming a tenacious film that is impervious to rusting action of moisture and 
water. This eliminates the damage so often caused by rust. 


and give long-lasting protection to all industrial 


Regal Oils (R & O) cling to metal] surfaces and penetrate between closely fitted 
bearing surfaces, giving adequate lubrication. This way wear is minimised 


ANTI-FOAMING 
Regal Oils (R & O) are processed so that they are highly resistant to foaming. This 
characteristic is improved by additive treatment. 


WIDE VISCOSITY RANGE 

Regal Oils (R & O) are manufactured in different viscosity grades to meet every 
operating condition and give excellent performance at both high and low 
temperatures. 

Regent Regal Oils (R & O) meet the requirements of the British 

Hydraulic Pump Manufacturers. The range comprises: 

Regal Oi] A (R & O) Regal Oil B(R & O). Regal Oil CC (R & O). 

Regal Oil C(R & O). Regal Oil PC (R & O). Regal Oil PE(R & O) 

(R & O) Oil AA. 





REeGaewet @8Fh COMPAR TF ETD ., 2127 


PARE 


oo eas LONDON, w.3 
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ROBUST IN CONSTRUCTION 
WIRE-BRAID REINFORCED 
WITHSTANDING 
200 LBS. P.S.I. 


PLUS 
POINTS 







#« Natural rubber, heavy 
gauge, seamless tube. 











% Manufactured in 
60 ft. lengths. 


% High tensile wire-braid 
reinforcement with 
special spiral asbestos 
cord which incorporates a 
Static conducting wire. 


* Light-weight yet of 
great strength. 












3 Neoprene cover, 
compounded to withstand 
extreme heat and abrasion. 


PRESSURE 
STEAM HOSE 















Specially designed for high-pressure operations, this wire- Detailed and illustrated catalogue on U.S. Rubber Hose 
braid hose handles 200 lbs. p.s.i. The spiral asbestos cord with ./s obtainable on request. 

static conducting wire is incorporated for additional safety. 

This is one of the many types of hose for general industrial 

use, backed by the world-wide experience of U.S. Rubber, U ® s a R us 4 &y @ r 
manufactured at Edinburgh in Europe’s most modern plant. 
Robust, reliable and efficient, each in its category is unequ- 
alled value for all-round service and economical operation. 


Home: The North British Rubber Company Limited 
Export’ US Rubber International (Great Britain) Ltd 


62/64 HORSEFERRY ROAD, LONDON, S.W.I 


| ABBey 56!! 


The world’s largest manufacturer of Industrial Rubber Products. 
Famous for: Steam, Oil, Air & Water Hose + Conveyor Belting : PowerGrip Timing Belts Dock Fenders: Expansion Joints 
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FALKS 
“Grenville” 


makes light 
of arduous 
conditions 


Equipment that is exposed to the 
full rigours of British weather and 
industrial atmospheres has to be 
tough to survive. FALKS Gren- 
ville is tough—it’s resistant to 
vapour, dust and weather—hose- 
proof and highly resistant to 
corrosion. It makes light of 
difficult conditions. Grenville is 
a must for docks, gasworks, rail- 
ways, steelworks and chemical 
works. 


FALKS, the long-established lighting 
specialists, designers and manufacturers 
of all types of fittings. Lighting Engin- 
eering Services freely available. 
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‘* Grenville,’’ 

a heavy-duty cast 
aluminium fitting for 
300 and 500 watt 
tungsten lamps, 

200 and 400 watt MBF/U 
and the MA/V Mercury 
Vapour Lamps 





FLOATING HINGE AND CAPTIVE 
SCREWS ENSURE DUST-PROOF 
JOINT 


We invite your inquiries 


THERE’S A MODERN FALKS 
FITTING FOR EVERY PURPOSE 


91, FARRINGDON ROAD, LONDON, E.C.1. HOLborn 7654 London Showrooms: 20/22 MOUNT STREET, PARK LANE, W.I| MAYfair 5671/2 





AP 115 
Enter No. 361 on reply ecard 


THE ENGINEER §Apnil 29, 1960 


























New STOKER’S MANUAL... 


hate ee — 


on sale NOW- Price 2’éqd | 


THE Stoker’s Manual published in 1945 has 
helped thousands of stokers to do an important 
and skilled job, but technical and other develop- 
ments in recent years have made a complete 

revision necessary. 

The New Stoker’s Manual includes the latest 

information on:- 


* The Clean Air Act and prevention of | 
dark smoke. 


* The mechanical firing of Shell Boilers [ey 
with coal. j 


* Oil firing. 
* Central Heating Boilers. 


Every stoker and anyone responsible for the 
control of a boiler plant should obtain this 
handy pocket reference book. 














Write for your copy now to: 


YO -r:?- BD 
National Industrial Fuel Efficiency Service 


Head Office: 71 GROSVENOR STREET LONDON wi Telephone: Hyde Park 9706 



















































Fnter No, 371 on renlv card 

























Men who have kept to the tightest 
schedules in the toughest conditions; 
men who have manned machines work- 
ing round the clock, seven days a 
week; these are the men who know 
from experience that for proved relia- 
bility Fordson Power is unequalled. 
Add to reliability all the other Fordson 
advantages of high output, low costs, 
unrivalled service and spare parts 
organisation, and almost unlimited 
choice of build-ups in the 30-40 and 
40-50 b.h.p. classes. That's why more 
Fordson power units than any other 
are used in industrial equipment. 

Write for detailed specifications. 









BUYERS 
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INDUSTRIAL SALES DEPARTMENT, TRACTOR DIVISION, FORD MOTOR COMPANY LIMITED 
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The latest development in Open Hearth Steel-making Practice 


WY TE IL i IMI A IN 


Britain’s foremost builders of Steel-making Plant 





now offer the 


AAJA Oxygen Steel-making Operation 


This new steel producing technique has been incorporated in the furnace illustrated. 
It was invented and developed by Appleby -Frodingham Steel Company, and has already 
produced over + million tons of ingots. A second unit has now been commissioned. 

Outputs have been greatly increased with an average of five thousand tons of steel 
per week. 

This Furnace has now 90% availability together with lower than normal refractory 
costs. | 

As licensees we invite you to consult us for either converting existing plant or | 
providing new furnaces incorporating the Ajax Oxygen Steel-making Operation. 


a ‘het 





ee ree - > 
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THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 





PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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at Mina al Ahmadi 


For the construction of the Kuwait Oil 
Company’s new North Pier at Mina al 
Ahmadi, Kuwait, and for extensions to its 
refinery, South Durham have been privileged 
to supply over 48,000 tons of steel made up 
as follows: 














PIER PILES Tons 
‘*RENDHEX" FOUNDATION COLUMNS 13,500 
PLAIN BROAD FLANGE BEAMS 850 
TWIN BROAD FLANGE BEAMS 2,030 
BROAD FLANGE BEAMS with plates 

welded to flanges 2,640 







PIER DECKING 


BROAD FLANGE BEAMS 
(plain and plated) 2,700 







EXTENSIONS TO REFINERY; 
NORTH PIER; TRANSIT AND 
GRAVITY LINES 


MILD STEEL PIPES from 18 inches 

to 40 inches diameter, automatically 

welded by the Submerged-Arc Process to 

A.P.1.5L Specification (approximately 100 miles) 27,000 











Total tons 48,720 















The pier is carried throughout its length 
on South Durham “Rendhex”’ Foundation 
Columns. Before shipment these columns 
were specially prepared at the South Durham 
Works where also all decking steelwork was 
prefabricated for welding on site. The total 
quantity of steel was shipped over a period 
of fifteen months. Another example of the 
way in which South Durham is “circling 
the globe with steel.” 














SOUTH DURHAM 
STEEL AND IRON COMPANY 
LIMITED 


Central Sales Office: CARGO FLEET IRON WORKS, 
MIDDLESBROUGH, YORKS. 
Telephone: Middlesbrough 46311 (13 lines) 
Telex: 58551 











Enter No. 391 on reply card 





April 29, 1990 THE ENGINEER 








Wood, Pritchett & Partners Ltd., order 
another ten Coles Diesel-Electric 


Truck Mounted Cranes for their new depot 
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This new Depot opens in MAY. It is on A2— 
1; miles on the London side of Dartford. 
Wood, Pritchett & Partners Ltd., are deter- 
mined to enhance and maintain the excell- 
ent reputation of their MECHQUIP hire 
fleet by using the best machines available 
on the market. 


Vi 
iS 
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THE NAME THAT 
CARRIES WEIGHT 


%* REGISTERED TRADE MARK 


Designed, manufactured and marketed by — 


STEELS ENGINEERING 
PRODUCTS LIMITED, 


SALES AND SERVICE: 


London, Birmingham, 
Manchester, Newcastle 


and Glasgow. 


Enter No. 411 on reply card 





42 April 29, 1900 THE ENGINE ER 


MECHANICAL 
HANDLING 
EXHIBITION 


EARLS COURT 
3-13 MAY 





4 
€¢ °* 


ON STAND 
B.3 


\ 
_ 4, ol WARS RE Patel a OARS BIN ONE NL NN RA LID a a, iE NBS iO \ 5 
\ '\ 


33 FT. CENTRES, 

12 TONS/HOUR 
CAPACITY INCLINED 
CHAIN AND BUCKET 
ELEVATOR. 
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Helicon geared motors and co-axial geared units 
are new... and all the better for being made by 
David Brown, the firm with 100 years’ experience 
of gears. That means greater accuracy more reli- 
ability with less maintenance — in fact a quiet, 


compact, sturdy, quality product. 


There is a booklet No. F. 444.3 waiting for you. 
It tells about the range of units covering 34 
standard ratios for any drive up to 40 h.p. Write 


for it to-day. 


RADICON BIVISIEON rARK VO 
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CO-AXIAL GEAR UNIT WITH 
BASEPLATE MOUNTING 


CO-AXIAL GEAR UNTI 
WITH BRACKET MOUNTING 


CO-AXIAL GEAR UNIT 


HELI 


geared motors and co-axial geared units 





DAVID BROWN 


An alliance of engineering specialists in gearing, machine tools, castings, 
automobiles, agricultural tractors and machinery 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


RKS, HUDDERSFIBLD «< Telephone: 


3§900 





43 





24/560. 
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RAYNER POWER DRIVES 


Geared Motors 
} to 20 H.-P. 


“HP” 
10 to 50 r.p.m. 


Infinitely 
Variable 
to 74 H.P. 


— | 


— 


Compact purpose-made power drives are our business 


PETER RAYNERLTD RAYNER 


121 WHITEHALL RD~ LEEDS 12 Telephone: LEEDS 33864/5 
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THAN BY 
HAND BRUSHING 


@ WITH THE 


AUTOBRATOR 





. with no more effort than 
is required to move the brush 
from tube to tube. It’s a new 
technique! THE ONLY 
METHOD of brushing boiler 
tubes which eliminates pushing 
and pulling. It can clean 40 
15’ x 24” tubes in one hour 

. . a quarter of hand brushing 
time, and it does it 100% 
efficiently. Operated by air or 
steam. 





The AUTOBRATOR 
does all the pushing and 
pulling automatically. 


Send for details. Free 
demonstration willingly 
arranged at your works. 


AIRNESCO PRODUCTS Limited 


STROOD, ROCHESTER, KENT 
Telephone : Strood 78310 
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Floorway ‘ 
Walkway 
Stairway — 




















specialists in open-type 
Steel Flooring, Fire 
Escapes, Gangways, 
Handrails, Stair 
Treads, etc., etc. | 


cs 














ra <i —_ + 
Specially designed for r - Bt 
civil and industrial —, << Ger 
engineering. > am. b 
STEELWAY are ia ——. FE 








consult PSEA aN 4 


for complete installations in Steel or Aluminium Alloy. 


QUEENSGATE WORKS, WOLVERHAMPTON 


TEL: 21633 (2 lines) 
London Office: 25 Hanover Square, W.1. 
Slasgow Office’ 74 York Street, C.2. - Tel 









Tel: Mayfair 8783 & 8788 
Central 3467 
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Where you need 


POWER 


You need A.E.C. Diesels 





When you need power, whether for intermittent or 
long continuous running, power which is always 
instantly available, power at low cost, then the 
answer must be A.E.C. 

For mobile or stationary use, A.E.C. offer a range of 
high-torque industrial engines ranging from 50 b.h.p. 
to 275 b.h.p. Turbo-charged — a standard alternative 
—they go up to 360 b.h.p. 

Every A.E.C. dieselhas behind it theexperienceof nearly 
30 years in diesel design and production, and a world- 


wide service and spares organisation that never sleeps. 


A.E.C. LIMITED DIESEL ENGINE DIVISION - SOUTHALL - MIDDX. 








45 


THE AVI100G ENGINE 
TURBO-CHARGED 


TORQUE—LB FT 


The’ AH \00Gthorizontal Industrial Diesel 





BRAKE HORSE POWER 








FUEL—LB HP. HR 


ENGINE SPEED—R.P.M 





u1/309 
Enter No. 451 on reply card 








Telegrams: “ REAVELL ” Ipswich 





REAVELL & COMPANY LIMITED 


specIFY ‘“‘REAVELL” 


FOR EFFICIENCY 4x0 RELIABILITY 
RECIPROCATING COMPRESSORS 


ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


i To 10,000 


LBS. PER SQ. INCH 
ror AIR, HYDROGEN, 


OXYGEN, NITROGEN, 
AND OTHER GASES. 








IPSWICH, ENGLAND 
Telephone : Ipswich 56124 (3 lines). 
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FUME 
CONTROL 





















Midac Dust & Fume Control 
Plant can provide the answer 
to all industrial dust collection 


problems. 


One of the Midac range of Self 
Induced Spray Wet Dust Arrest- 
ers. Manufactured with Capacities 
from 250 c.f.m. to 60,000 c.f.m. 


Our Engineers are readily avail- 
able for consultation, or send for 
leaflet No. E.M.IOI. 





The MIDLAND HEATING & VENTILATION Co. Ltd. 
BIRMINGHAM, If. Phone: victoria 3781/5 


LONDON—BECkenham 1503 GLASGOW Phone: BIShopsbriggs 2667 STOCKPORT Phone: WOOdley 36I! 


MAKERS OF JAXA)WN Isa) COOLING TOWERS & GYRATOm.  AiRFOIL CENTRIFUGAL FANS 
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STRUCTURAL 
STEELWORK 


WARDS 






“<i. 
> _ | 


THOS. W. WARD LTD 


ALBION WORKS « SHEFFIELD 


PHONE :- 26311 (22 LINES) - GRAMS:- FORWARD SHEFFIELD 











ey 
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Massey Double-Acting Drop 
Hammers are made in two ranges, 
the ‘Ram’ type and the ‘Piston Rod’ 
type. Due to the high blow 

velocity achieved by these machines, 
the blow energy as compared with 
gravity drop hammers is much 
higher, which coupled with the 
increased number of blows per minute 
available, ensures far greater 
production. Available in sizes from 


10 cwt. to 8 ton. 


Me 
ad 
oad 

o< 

>” 

STAND 26, GRAND HALL 
INTERNATIONAL MACHINE 
TOOL EXHIBITION 
OLYMPIA 
JUNE 25th—jULY 8th, 1960 


20 cwt. ‘Ram’ tvpe Double-Acting 
Drop Hammers 
Messrs. Austin Motor Company Lid 


MASSEY DESIGNS INCLUDE:- 


Steam and Compressed Air Hammers, 
Pneumatic Power Hammers, Friction 
Drop Hammers, Double-Acting Steam 
and Compressed Air Drop Hammers, 
Counterblow Hammers, Forging 
Presses, Use Rollers, Trimming 
Presses, Tyre Fixing Rolls, 


April 29, 1960 


B:S. WAASSEY EF? 


OPENSHAW - 








MAKERS OF THE WORLD’S GREATEST RANGE OF 
FORGING AND DROP FORGING PLANT 


MANCHESTER - 


THE ENGINEER 


ENGLAND 
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CLARKE CHAPMAN MOORING EQUIPMENT 


FOR THE J 2g (O)uinen (7) (!/5)9)) 


Now being butt by Harland & Wolff ltd, Boast 





, @ Anchor cable and warping 

“- capstan gear to handle bower 
~ anchors and 3.5 8’ steel cable, 
ms also driving port and star- 
hg a * 

' - board warping capstans. 

~ <_—_—— - A patent electronic warning 
s2eeeseeg te “ device for safe housing of 


Z Lz —" 
att 98 ena. anchors is incor porated. 





@ Forward centre line warping 











s 3 3 
6 8 8. ot capstan. 
aes - 
ae Ae 
WIL Aase - | 
tess © 6 @ Aft windlass to handle the 
ow ” # 


stream anchor and 2.1/16’ 
steel cable driven from aft 


centre line warping capstan. 


@ Aft port and_=starbeard 
warping capstans. 


@® Two 3-ton self-contained 
Ward-Leonard cargo winches. 


All hectrualy drvwem A.C.supply 


CLARKE, GHAPMAN & CO. LTD. 
VICTORIA WORKS, GATESHEAD, 8, CO. DURHAM 
Telephone: Gateshead 72271 (10 lines) 

Telex: 53-239 Grams: ‘‘Cyclops,’’ Gateshead 





LONDON OFFICE: Dunster House, Mark Lane, E.C.3. GLASGOW OFFICE: 116 Hope Street, C.2. 
$45 
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GLENFIELD VALVES 
<== for Ships..... 


Valves for controlling the flow of water and oil are not the least 
important items of ship equipment, and have for long been supplied 
from the Glenfield valve range for circulating water systems; 
bilge, ballast and domestic services; and wash deck, oil fuel and 


tanker cargo lines. 


Illustrated are good examples of sluice valves for water and tanker 


cargo, and globe, and non-return valves. 


WGIENFIELD & KENNED 





Head Office and Works : 
KILMARNOCK - SCOTLAND 
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R his HEAD. : 


Me can rely 
On his... 





Yolen Smith 


CRANES 


JOHN SMITH (KEIGHLEY) LTD. 
P.0. Box 21° The Crane Works ° Keighley + Yorks. 
Tel: Keighley 5311 (4lines) grams: Cranes, Keighley 


London Office: Buckingham House, 19/21 Palace Street 
Westminster, London, S.W.1 Tel: Tate Gallery 0377/8 


Southern Counties Office: Brettenham House, Lancaster 
Place, London, W.C.2 Telephone: Temple Bar 1515 
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IN IRON & STEEL 
UP TO 1: CWTS. 


APPROVED 


HEAVY AND 
“AWKWARD” 
MACHINING & 

GRINDING 


AND SPECIAL 
PURPOSE MACHINES 


WELDING FABRICATING 
PROFILE FLAME CUTTING 
AND GENERAL PRESSWORK 
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REPAIRS & SALVAGE 
BY METAL DEPOSITION IN 
STELLITE, CHROME, NICKEL Etc. 
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ep ahead in safety .. 


Everoak 


with the eversafe 


SAFETY HELMETS 


EVEROAK Safety helmets 


card 


are 


manufactured under British Standard 
Licences—your guarantee of a first- 


class safety product. 


PRICE 17/6 EACH 


EVEROAK gives complete head 


protection for those working 
Quarries, Mines, 
Ship Yards, Refineries, etc., etc. 


WRITE FOR FULL DETAILS TO: 


LTD 


4 ey Ss 


AVAILABLE IN VARIOUS COLOURS. 


EVERITT W. VERO & CO. 


EAST DULWICH ROAD LONDON 


Building Sites, 


E 
2 
= 
= 

A = 
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/RONSIDES 
Keep em Roling 


IRONSIDES provide a 
complete lubrication 
service for the steel 
industry. 


IRONSIDES specialize in 
extreme-pressure lubri- 
cants for rolling mills. 


& 

IRONSIDES provide 
tailor-made lubricants 
to specific operating 
requirements. Our 
specialist engineers are 
at your disposal freely 
to study working 
conditions and advise 
on lubrication. 


We are always 
available to 
discuss your 
CMS «++ 


probl 


Tel: STOckport 2419 


ENGINEER 


STOCKPORT 
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High pressure booster for 
sulphuric acid plant. 





High temperature fan 
for steelworks - 600°C. 


ans for al 


purposes 


High temperoture fan 
for gas recirculation 
650°C 


Town's gas booster 


< 


High pressure forced 


draught fan for Atomic 


Industry 


ALLDAYS & ONIONS LTD. 


GREAT WESTERN WORKS, BIRMINGHAM 
’Phone : ViCtoria 2251/4. 
LONDON OFFICE : 


*Phone : WHitehall !923/4/5. 
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Si!houetted against a grey London sky these Stothert & P.L.A. LONDON 
A Pitt 3 and 5 ton cranes with maximum radii varying from 
SL 65ft. to 90ft. stretch as far as the eye can see 
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Many thousands of miles away, 3 ton cranes with 3 legged KANDLA, INDIA 


trucks and a maximum radius of 75ft. speed up cargo 
handling in India. Also in use at the same port are 6 and 
10 ton cranes with maximum radii up to 75ft. 
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In East Africa, the use of Stothert & Pitt 3 ton cranes BEIRA, EAST AFRICA 


with a 55ft. maximum radius ensures the quick turn 
round of large cargo ships. 
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i] Always busy are these 3,5 ton semi-portal cranes GOTHENBURG, SWEDEN 
with maximum radii of 96ft. and 69ft. which 
dominate a dockside scene in Sweden. 


STOTHERT & PITT CRANES 


— FIRST IMPRESSIONS OF THE WORLD'S PORTS 


STOTHERT & PITT LTD - ENGINEERS - BATH - ENGLAND 
London Office: 38 Victoria Street, S.W.1. Midiands Office: Great Western Buildings, 6 Livery Street, Birmingham 3. 
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SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS. 


G?'? 
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THE CHANNEL TUNNEL 

The thoroughness with which the Channel Tunnel 
Study Group has carried out its investigations will be 
immediately apparent from the article on page 718 of 
this issue, in which certain of the technical considerations 
behind the alternative projects in the Group’s report 
are explained. Broadly speaking, the Group has con- 
cluded that the tunnel is desirable and is economically 
sound ; a rail tunnel is preferred, but there appears to 
be no decisive advantage as between a deep tunnel driven 
through the chalk, or a “tube” tunnel sunk from the 
sea. It should, perhaps, be explained in amplification of 
the Group’s preference for a rail tunnel, that it is pro- 
posed that road vehicles would be carried in special 
trains on to which cars would be driven over side-loading 
wagons at each end. These car-carrying trains would 
journey through the tunnel in thirty-five minutes (i.e. at an 
average speed of 60 m.p.h.) and would initially be single- 
decked. Ultimately, double-decked trains would carry 
300 cars per train, it is envisaged. Lorries would be 
carried on special open wagons. Such a tunnel would 
have sufficient capacity for several decades it is considered. 

Only three weeks ago we commented in these columns 
on the proposal for a cross-channel bridge. We pointed 
out then, how inspiring such a design was from the purely 
engineering point of view, and, of course, it must be 
said also that the tunnel schemes are of great technical 
interest, and are indeed equally inspiring to the engineer. 
The multiplicity of engineering firms which have been 
involved in the design studies, and the quality of the 
work which they have contributed, shows what a stimulat- 
ing effect a project such as this one can have on technical 
thought. The Group’s report, however, goes further 
than this, and covers all aspects of the scheme, including 
the financial and legal ones. With the more precise 
economic evaluations which are now given in the report, 
it appears that a bridge is ruled out by its higher first 
cost, but the economics of a rail tunnel are more favour- 
able than we gave reason to believe in our earlier “* leader,” 
and the report modestly states that “the revenue from 
operating the tunnel would suffice to give a satisfactory 
return on capital invested.” Given certain safeguards, 
private financing is favoured. 

In contemplating a project costing over £100 million, 
however, even though as engineers it excites us consider- 
ably, there still remains the larger question of whether 
there is not a choice in the number and size of projects 
of this kind which can be undertaken, and if so whether 
other projects are not more worthy of priority. As we 
have pointed out already the outstanding case is that of 
road construction. If one can journey across the channel 
in thirty-five minutes, what use is it if one still takes an 
hour and a half to drive across London ? From the centre 
of London in the rush hour, for example, to the start of 
the M.1 takes much longer than thirty-five minutes! If 
projects in other fields, and notably in the construction 


of roads can go ahead at a satisfactory rate, then let us 
have the tunnel, too ; but if there must be a choice— 
as seems to be the case—the tunnel should be deferred 
for a decade or so. By then, too, “* Hovercraft ” develop- 
ment may have provided a much cheaper alternative. 


RING MOTORWAY FOR LONDON 


The British Road Federation has put forward a sugges- 
tion that a “ring” motorway encircling London from 
2 to 4 miles from the centre could be built almost 
entirely above or alongside existing railways. By the 
choice of such a route the greatest difficulties of an 
urban motor road project—land acquisition, demolition 
of property, and severance of communications—are 
effectively minimised. It is interesting to consider this 
suggestion in the light of the comments made above on 
the Channel Tunnel project. The Federation’s ring 
motorway would be 25 miles long and would cost 
£83,500,000 (including £21,000,000 for a new tunnel at 
Rotherhithe), it is estimated. Radial roads in the L.C.C. 
area would cost a further £9,000,000. The two projects 
are thus of comparable mileage and cost ; which would 
bring the greater benefit to the community, if a choice 
had to be made between them ? 

In putting forward the Federation's case for the ring 
motorway proposal, Lord Derwent said that in the 
Federation’s view, highway improvements in the revised 
development plan for London were totally inadequate. 
* We feel,” he went on, “that every aspect of the plan 
is so dependent upon proper provision for traffic that 
we have entered a formal objection against the plan as a 
whole because, in our view, no part of it can be in the 
public interest while the fundamental of road communica- 
tions is dealt with so inadequately.” These words 
indeed coincide closely with the opinions already expressed 
in this journal on the L.C.C.’s development plan. 

The advantages of the Federation’s ring road do indeed 
appear to be substantial. The need for a London ring 
road has been stressed by many planning authorities, its 
function being to cross-connect the various radial links 
joining with routes such as the M.1. About 5 miles of 
the proposed 25 mile route would need an “ alternative ” 
route, i.e. away from railway land. The motorway 
would run from a new bridge over the Thames at Fulham 
to Walham Green, Kensington, Westbourne Park, 
Kilburn, South Hampstead, Camden Town, Islington, 
Hackney, Poplar, Stepney, a new Thames tunnel at 
Rotherhithe, Bermondsey, Camberwell, Denmark Hill, 
Brixton and Battersea. The cost compares with an 
estimate of £150 million made for the 11 mile long “ A” 
ring. The Federation suggests that this route should 
form an early stage in a fifteen year programme of road 
developments in London, which should be based on 
integrating this ring road into the London Road Com- 
mittee’s proposals. An annual expenditure of £18,000,000 
to £20,000,000 is suggested over the fifteen years. 
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PRODUCTION AS A CAREER 


It is becoming habitual for the Institution of Mech- 
anical Engineers to make a resounding success of the 
Leonardo da Vinci Lectures for schoolboys and school- 
girls, which are presented each Eastertide at head- 
quarters. The fifth such lectures were delivered on 
Thursday of last week, April 21, and dealt with “‘ The 
Manufacture of Gas Turbines—Applied Science in 
Practice.”’ It was the first occasion on which the actual 
production side of the work of engineers has received 
attention. As has become usual a team of speakers was 
involved in presenting the subject. Mr. Feilden, managing 
director of Hawker Siddeley Brush Turbines, Ltd., and 
a director of Hawker Siddeley Industries, Ltd., who 
organised the affair, took the chair and delivered an 
introductory address; then Mr. Frank Nixon, chief 
quality engineer of the aero division of Rolls-Royce, 
Ltd., got down to a short description of a gas turbine 
engine and went on to refer to the conversion of ores 
into metals ; the fabrication of the latter into bars, 
Sheets, &c.; its casting and forging ; its machining : 
the assembly of manufactured parts into machines ; 
and the organisation of production. Lastly, Mr. 
R. R. Whyte, who is now in charge of four factories of 
the Associated Electrical Industries turbine generator 
division spoke about craftsmanship, the special technical 
problems of the gas turbine, how certain manufacturing 
problems are overcome and the contributions to the 
solution of production problems being made by research. 

All three speakers had certain remarks to make which 
were of interest to the adults present besides the children. 
Mr. Feilden, for example, stressed that there is a need 
to attract a greater proportion of men with first-class 
brains coming out of universities and technological 
colleges into the production side, which offers problems 
needing solution every bit as important as those encoun- 
tered in more formal research and especially challenging 
to an inventive mind. Mr. Nixon made the point that 
because the production engineer has to exercise a great 
deal of technical ingenuity in solving his problems he is 
not infrequently achieving results by methods that are 
ahead of full scientific knowledge. Mr. Whyte made the 
interesting suggestion that graduates planning to take 
administrative posts should first of all be given responsible 
work on the production side but without executive 
authority to order anyone about. In those conditions, 
to be successful in getting their ideas accepted and their 
proposals tried out, they have to develop not only tech- 
nical ability but methods of persuasion. Their success 
or otherwise under these circumstances gives, Mr. Whyte 
thinks, a good indication of the likelihood of their 
success in handling men and thus of their probable 
ability in managerial posts. 


OLDER WORKERS 

Among its many other activities, the Department of 
Scientific and Industrial Research is disseminating the 
results of recent research into the social, economic and 
technical problems of industrial progress. It does this 
by a series of pamphlets presenting briefly and simply 
the material prepared by experts who are investigating 
particular problems. The latest pamphlet in this series 
reviews research carried out concerning older workers 
in industry. There is no doubt that it is in the 
social and economic interests of employers and 
society as a whole to make the fiullest use 


possible of the experience and capabilities of older 
workers in a period of rapid technological development 
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and industrial expansion. But definition of ‘“ older 
worker” is not altogether easy. It may still be fairly 
reasonable to claim that “* a man is as old as he’s feeling ” 
but when it comes to research of the kind surveyed in the 
D.S.IL.R. pamphlet it is necessary to be rather more 
arbitrary ! In this context, therefore, ‘* older” includes 
anyone aged forty and over. This age appears to have 
been chosen because research has shown that the effects 
of some mental and physical changes on performance 
in industry begin to become important by the forties. 
Furthermore, 50 per cent or so of the total number of 
men in employment in this country are over forty. Recent 
researches have revealed that where a job demands 
knowledge, accuracy and stability, older workers compare 
favourably with younger men. The most serious diffi- 
culty for older people, however, appears to arise from 
demands for speed; this difficulty being most severe 
when there is a rigid requirement for workers to keep 
pace with fast-moving machinery. A survey has shown 
that the numbers of both men and women engaged in 
work of this kind remain high until the middle forties 
but tail off quickly from the early fifties. This slowing 
down, it is suggested, is not so much owing to loss of 
speed in the actual making of muscular movements as 
to slowness of making decisions and of relating 
what is seen to what has to be done. Another 
interesting factor deduced from the _ investigations 
which have been made is that, provided they are 
not debarred from heavy physical work on medical 
grounds, older people find its demands less exacting than 
those made by lighter work involving pressure for speed. 

Undoubtedly, as the pamphlet urges, there is scope for 
continued investigation of this interesting and important 
subject of older workers in industry. The fuller mechani- 
sation not only of manufacturing processes but of all 
kinds of other tasks has by no means reached its peak. 
In the planning of such mechanisation, the number of 
matters which engineers must take into account is increas- 
ing. A study of this latest D.S.I.R. pamphlet makes us 
feel that they include, for example, matching the * reck- 
lessness ** of youth with the “ steadiness ” of age. Another 
question which does not yet appear to have been satis- 
factorily answered is whether the increased expectation of 
life implies that people retain their youthful energy and 
alertness longer or develop their ageing tendencies earlier ? 
We agree with the author of the pamphlet that the need 
for more facts remains, for, so far, the information has 
been concentrated on what jobs are unsuitable for older 
workers rather than pointing out those which they 
can best do. 


DETERGENT TROUBLES 

One of the troubles with which sewage works engineers 
have to contend with is that of foam production in the 
treatment of sewage as a consequence of the use of 
detergents within industry and in the home. The trouble 
is persistent in that the effluent from a works upon 
discharge to a river may give rise to foaming below weirs, 
&c., with a bad effect upon amenity and, if the river is 
used by barge traffic or for boating, some risk to life in 
that it would be difficult to aid any non-swimmer who 
happened to fall into a foam-covered stream. Apprecia- 
tion of these and other factors led to the setting-up in 
January, 1957, of a “ Standing Technical Committee on 
Synthetic Detergents.” That body has just issued its 
third report. 

There has, it appears, been little increase in the use of 
powdered detergents in the last two years, but the domestic 
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use of liquid detergents has increased and continues to 
increase. In that respect, therefore, the situation is 
deteriorating. However, it also appears that, at least to 
date, liquid detergents contain quantities of material 
resistant to oxidation at the sewage works which are 
small compared with the amount used annually in the 
powdered form, so that there has been no appreciable 
effect upon the overall position. In the meanwhile, hope 
has arisen that the situation can be fairly simply eased. 
The trouble is largely to be traced, as was pointed out in a 
previous report of the committee, to the presence in 
certain detergent mixtures of alkyl benzene sulphonates 
which are not amenable to biological decomposition. But 
it has also been discovered that such sulphonates are more 
readily decomposed if the alkyl part of the molecule is 
of a simple straight chain configuration ; and the detergent 
characteristics are not affected thereby. Manufacturers 
were therefore asked to produce mixtures containing such 
sulphonates ; and after pilot-scale experiments conducted 
by the Water Pollution Research Laboratory had shown 
that 94 per cent of this new material was destroyed by 
activated sludge or biological filter treatment, as compared 
with only 68 per cent of the old material, a full-scale 
experiment was attempted at Luton and Harpenden on 
the upper reaches of the River Lea. It is with that 
experiment that the present report especially deals. 
Manufacturers co-operated and agreed to supply only 
detergents with the new material within the areas served 
by the relevant sewage works ; tests were carried out 
upon effluents; and observations were made of the 
degree of foaming at a certain point on the River Lea 
known to be badly affected. For certain reasons connected 
with an unexpected difficulty of ensuring that only a 
small proportion of detergents used in the area should 
contain the old material (some 30 per cent did not) and 
certain difficulties encountered in analysing samples, the 
experiment proved somewhat inconclusive. But tenta- 
tively a conclusion is drawn that while the new material 
is not completely removed during sewage treatment, its 
substitution for the material now in general use would 
substantially diminish the troubles associated with 
synthetic detergents. Manufacturers, however, may have 
regarded the results of the experiments as more conclusive 
than does the committee. That seems a fair inference to 
draw from the fact that all of them, having co-operated 
fruitfully with the committee, have now extended the 
distribution areas of the new material in an attempt to 
reduce the entry of old material into the experimental 
region. It may be even more significant that one of them 
(perhaps already convinced) has extended the cover to a 
wide area in the South of England. 





INDUSTRIAL VALUE OF D.S.LR. RESEARCH 
In this issue we begin to publish the first of a number 


of articles—to be published from time to time—which 
will study the industrial value of D.S.I.R. research. Our 
purpose is to discover how much use _ is_ being 
made of the work done at D.S.I.R. laboratories. 
Our method is to visit a laboratory and to ask its 
director to bring to our attention recently published 
papers describing its researches within some more or less 
limited field. We then summarise the papers concerned— 
giving the full references so that the papers themselves 
can be studied if readers wish to take that amount of 
trouble—ask for and receive the concurrence of the 
laboratory that the summaries do fairly represent the 
contents of the papers and send out proofs of this material 
to a number of firms which, we think, may have made 
use of the information. We follow up in person, asking 
for comments and, more especially, for particulars of 
any real hardware produced by the firm, the design of 
which has been influenced directly or indirectly by the 
work of the laboratory and for information about any 
work the firm may have carried out itself in the same 
field, and so forth. The resultant report, which has to be 
approved by the firm before it gets printed, represents as 
accurately as we can manage what the representatives of 
the firm said to us. We ourselves express no opinions, 
Readers, we think, will prefer to draw their own 
conclusions upon the basis of what we print. The first 
article of this kind, only about half of which appears 
in this issue, is concerned with certain hydraulic 
subjects, investigated at the National Engineering Labora- 
tory at East Kilbride, especially interesting to pump 
manufacturers, makers of valves and makers and users 
of oil hydraulic machinery. It has proved not at all easy 
for some firms to pinpoint what use has been made of 
the laboratory’s work. Nevertheless, the comments 
made support the view that these particular researches 
have proved really valuable. 

Possibly a number of firms, upon reading the present 
article, may ask why THE ENGINEER picked upon their 
competitors rather than themselves for interview. The 
answer, of course, is that it would have been quite 
impracticable for us to have visited and interviewed all 
the very many firms which might have proved interested 
enough to comment; for within the subject of the 
particular article, there must be hundreds, if not indeed, 
thousands of them ! We should like to emphasise, 
however, that, provided there is no substantial repetition 
of anything already said or of any point already 
made, we shall welcome contributions from such firms in 
the form of letters to the Editor. 





** ENGINEERING EMPLOYMENT ” 


**When Telford had finished his splendid system of highways and 
canals, it might have been supposed that no more such extensive works 
remained to be constructed. In 1848, too, it was thought that the 
country had been over-run with railways, and that very few, if any 
more, would be undertaken for many years. ... In our extension 
of the means of artificial communication, a great share of the 
wonderful results which have been attained is due to the improvements 
which have been made upon earlier practice. Whenever better modes 
of construction have been discovered, and the same results obtained 
with less money, the engineer has found himself in fresh request. 
And so it is now: every step made in simplifying and cheapening 
engineering works, whilst retaining their necessary durability and 
capacity, increases, by cheapening the supply, the demand for such 
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works, and thus engineers have the power, to a great extent, in their 
own hands of multiplying at will the sources of their own employment. 
Fresh talent, new applications, and better processes must always be 
in request. The whole spirit of commerce, upon the progress of 
which all engineering employment depends, is opposed to repetition 
and routine as long as any fresh profit can be extracted from alteration 
and improvements. 

‘“* Notwithstanding the opposition of certain conservative members, 
the profession is undoubtedly keeping pace with its opportunities, 
and the keenest competition is manifested in many quarters in the 
testing and adoption of improvements. More and more liberal 
ideas are continually gaining momentum, and the monuments of 
the old school of practice stand very little chance of being copied, 
unless their merit is apparent under the closest comparison with 
the latest efforts in the same line.” 
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Industrial Value of D.S.I.R. Research—No. I 


FOREWORD: Engineering is essentially a practical business 
in that the products of the engineering industry are real things 
useful in one way or another to mankind. Yet, by contrast, the 
products of engineering research (as opposed in the present 
context to development) are usually ideas expressible only on 
paper in words, in mathematical equations, by drawings, or by 
Such products can attain a real value only if the) 
manufacturers, or 


diagrams. 

are applied by designers, 

INouIRY CONFINED TO D.S.I.R. 
ESTABLISHMENTS 


HE object of this series of articles, as 

defined in the foreword, is to examine to 
what extent the ideas expressed on paper, in 
words, in mathematics, in drawings, and in 
diagrams by research workers in published 
papers are actually used by more practical 
engineers in designing, manufacturing, or 
using real hardware. If that is to be the 
object of the inquiry, it may well be asked, 
why is it to be confined solely to D.S.I.R. 
establishments? For many other bodies 
carry out researches. The answer, of course, 
is that the task would be far beyond our 
powers were it not possible to simplify it 
somewhat. The simplification arises because 
it is possible to make the assumptions listed 
below about the value of certain research 
bodies; though we hasten to add that we 
realise the validity of the assumptions is by 
no means unchallengeable. 

(1) No firm is likely to continue to operate 
its own research laboratories unless its 
directors believe value for money is gained 
from the work. It may, of course, be argued 
that it may be the fashion for firms to have 
research laboratories and that even hard- 
headed business executives may feel it necess- 
ary to conform for reasons of prestige 
Even so, we cannot see those executives 
standing for very long for a department 
that shows little or nothing in return. 

(2) No firm is likely to contribute regu- 
larly towards the cost of running a research 
association unless it is reasonably confident 
of getting value for its money. Since most 
(if not all) research associations have had the 
experience, since the war, of continuously 
increasing industrial support it must be 
supposed that those bodies are doing at least 
enough good work to justify their existence. 

(3) No individual research firm, doing 
sponsored research or living by granting 
licences for the use of its patented research 
discoveries, can possibly continue to exist 
unless it produces results of value. 

(4) University research must be placed in a 
special category. Much of it approximates 
to research in pure science, that is, it is done 
in the pursuit of knowledge for its own sake 
and does not need to be justified by any use 
to which it can be put. 

There remain only the research establish- 
ments that come directly under D.S.LR. 
control and whose funds are wholly or very 
largely derived from the national exchequer. 
It is especially pertinent to make an assess- 
ment of their value. For the jobs of D.S.LR. 
establishments are significantly different from 
those of any of the others we have mentioned. 
As a very broad generalisation (any engineer 
aware of their work could cite, offhand, 
examples to the contrary!) they are concerned 
with more fundamental work than the rest 
and with the study of phenomena of interest 
across whole wide fields of industrial work 
(The Nationa! Engineering Laboratory, for 
instance, has made notable contributions to 


Part I 


engineering devices. 


users of 


the study of lubrication and friction; and the 
National Physical Laboratory constantly im- 
proves the accuracy of standards of measure- 
ments); or they are concerned with relatively 
specialised fields (for example, the Water 
Pollution Laboratory); or they are there to 
undertake the early stages of works into 
projects that seem promising but which are 
too uncertain of a return for any individual 
firm to undertake (for example, Warren 
Springs Laboratory). They are open to 
the accusation that the work they are 
doing is too “ high-faluting * and that it has 
no application in the real practical engineering 
world. The object of this series of articles 
is not to prove one thing or another nor to 
preach the value of D.S.I.R. establishments. 
It is to try to find out how much use is actually 
made of D.S.I.R. research results; to gather 
facts, not to draw conclusions from them. 


METHOD 


The method is simple enough. Having 
paid a visit to a research establishment we 
shall list a number of papers published by 
that establishment (or upon which it has 
based some of its work) relating to a particu- 
lar field of endeavour. We shall endeavour 
to summarise very shortly the contents of 
those papers and, when appropriate, we shall 
mention ways in which the laboratory thinks 
practical use might be made of the results. 
We shall then refer to visits we have paid to a 
number of firms and other bodies manufac- 
turing or using plant whose design or opera- 
tion, we think, might be influenced by the 
published work of the laboratory. The 
comments of the firms will be published 
together, if available, with information of the 
before and after variety to show how the 
research work has actually been applied. In 
an ideal case the laboratory will have made 
a well-defined discovery and its application 
will have led to some substantial and obvious 
changes in industrial practice. More typically, 
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relationship between the readings of widely separated 
head gauges and the square of the flow rate when 
swirl is present at low flows. The readings of a gauge 
on the suction branch of the pump are shown. The 
other head reading is supplied in this case by a free 
surface and is therefore constant at a value equal to 
that corresponding to the point at which the dotted 
line meets the ordinate. Extrapolation of the straight- 
line characteristic as shown dotted reveals the true 
characteristic 


To what extent, then, is the work done at 
research laboratories in fact applied by more practical en- 
gineers? It is the object of this series of articles to throw some 
light on that question. 
establishments; and the method is to select certain papers 
published by such establishments and to ask a number of firms 
whether they have made use of the information and, if so, to 
what extent design, or manufacture, has been altered thereby. 


The inquiry is confined to D.S.1.R. 


it may well turn out, we shall be able only 
to cite a number of papers contributing to the 
understanding of certain phenomena and the 
firms making use of this information will 
only be able to report that the results are 
used in design calculations without being 
able specifically to provide any information 
of the before and after character. 

We need to add that the value of the 
information gathered should be assessed in 
relation to the quite substantial element of 
selection involved in choosing subjects. For 
we have quite deliberately tried to choose 
subjects where the means of application of 
the new knowledge by industry can be 
reasonably well seen. To some degree this 
is unsatisfactory because it is the “* high- 
faluting” very fundamental paper, least 
easily understood by practical men, that 
draws most criticism. We feel we must add, 
however, that whether by accident or by 
design or because our explanations as to 
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what we were about induced them so to do, 
those whom we have interviewed at research 
laboratories have not so far referred us to 
any papers of a very abstruse character. 

Since at the majority of research labora- 
tories many researches are usually being 
carried out simultaneously we do not intend 
to deal with all the work of a given establish- 
ment in any single article. Articles in the 
series will appear at irregular intervals 
because experience has shown us that it takes 
much time to gather material and how much 
time is unpredictable. 


NATIONAL ENGINEERING LABORA- 
TORY: SOME HYDRAULIC ADVANCES 

At the National Engineering Laboratory 
at East Kilbride a substantial amount of 
work has been done recently on hydraulic 
subjects. Two of the papers published 
should have been of interest especially to 
makers of water pumps and users of that 
equipment. They are: “ The Prediction of 
Venturimeter Coefficients and their Variation 
with Roughness and Age,” by Stanley Peer- 
man Hutton, M.Eng., A.M.I.C.E., Proc. 
LC.E., April 1954 and * Eliminating 
Rotation Errors from Pump Head Measure- 
ments,” by R. A. Nixon, B.Sc. (Eng.), Water 
and Water Engineering, Vol. 63, pages 9-11. 

Additionally, there can be quoted, “A 
Simplified Integration Technique for Pipe- 
Flow Measurement,” by Winternitz and 
Fisch], Water Power, June, 1957, Vol. 9, 
pages 225-234. 

VENTURI COEFFICIENTS 

The first of these references is to a paper 

presented before the Institution of Civil 
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Fig. 3 (b)—Development of valve sleeve of type 2 valve 
Engineers. It is an excellent example of a rougher surface is especially effective in 
short research paper. There is a somewhat altering C in the earlier stages. A semi- 


dauntingly long list of references; but the 
mathematics are quite simple. In its specia!- 
ised way the treatment is quite exhaustive. 
fhe author is primarily concerned to study 
the factors that may influence the coefficient 
C by which the theoretical discharge of a 
venturimeter must be multiplied to give the 
true discharge. He shows that C must be a 
function of external factors such as entry 








Fig. 4—Example of type 3 valve for heads up to 
600ft and flows up to 20 cusecs. Wide range of 
cavitation-free operation. 


velocity, distribution dependent on installa- 
tion, pipe roughness, &c.; and of internal 
factors such as the venturi geometry, the 
contraction ratio, venturi entry-nozzle losses 
such as shape, roughness, &c., and venturi 
throat velocity distribution. One of these 
factors—it is a main conclusion of the paper— 
is variable with time. It is that of internal 
roughness; and dependent upon the material 
of which the venturi is made, the condition 
of the water and its pH value, initial falls in 
the value of C of the order of | per cent per 
year can occur. The rate of decrease lessens 
with time as the change from a smooth to a 


empirical method is suggested for calculating 
C; 

Clearly, this paper may have proved 
valuable to any concerns needing to measure 
water flows accurately, such as pump manu- 
facturers, water authorities and users of 
pumping devices. For errors in the value of 
C accumulating at a rate of the order of | per 
cent per annum could become substantial. 
If measurements are to be really accurate 
the conclusion seems inescapable that the 
meter should be calibrated regularly, as the 
laboratory recommends. 


Pump HEAD MEASUREMENTS 


In the second reference the author points 
out that if swirl is present in the flowing 
water the head readings obtained from 
tapping points close to a pump may be in 
error. He proposes a method by which the 
error can be detected and a correction can be 
applied. He suggests that a second head 
gauge be fitted at a sufficient distance from 
the pump and in a straight run of the pipe 
where there will be little or no disturbance of 
the flow. Then, he points out, the difference 
between the head measured at this point and 
the head measured nearer the pump should 
be proportional to the square of the flow rate. 
As, in general. swirl will affect the reading of 
the gauge near the pump only at low flow 
rates, a graph plotted to indicate the relation- 
ship reveals that it is linear at higher flow 
rates. But departure from linearity occurs 














Fig. 5—Valve type 4. Up to 120ft head and up to 15 cusecs 
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at the lower flows where the error due to 
swirl becomes effective. Thus, not only is 
the erroneous nature of a reading revealed, 
but the correct reading can be derived from 
the graph, by extrapolation of the straight 
line, Fig. 1. 

This appears to be a finding of real value 
to both makers and users of pumps. As 
swirl is more likely to occur on the suction 
side the method is particularly applicable on 
that side. But if some irregularity is sus- 
pected in the readings of a discharge head 
gauge there seems no reason why the method 
should not be applied on that side too. 


COMPUTING FLOWS IN PiPES 
The third reference relates to a paper in 
which methods of computing flows in pipes 
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Fig. 6—Schematic design of suction tank. The 

tank must be long in proportion to breadth to 

allow air to reach the surface as the oil moves 
along the tank 


from traverse measurements with Pitot tubes, 
current meters, anemometers, &c., are studied. 
A method is proposed which turns out, on 
the basis of experimental verification, to 
require measurements to be made at fewer 
points than has been usual heretofore but 
which yields results substantially more accu- 
rate for symmetrical velocity profiles and no 
less accurate for asymmetric profiles. It is 
regarded as such an improvement that it is to 
be incorporated in the new British Standard 
for Flow Measurement and the codes for 
testing fans, pumps and water turbines. It is 
a method which, it appears to the laboratory, 
has such advantages that any investigator 
using velocity area methods for obtaining 
flows should benefit from using it. There is 
in particular a marked saving of time not only 
in taking readings but in evaluating the rate 
of flow from the readings. 


DESIGN OF VALVES 


Back in 1949 when the hydraulic machinery 
laboratory to be constructed at East Kilbride 
was being laid out, it became necessary to 
design certain special control valves for 
duties that were regarded at that time as 
unusual. A short study revealed the rather 
surprising fact that the information available 
in the literature and within industry was 
insufficient to enable the design and con- 
struction of the valves to be undertaken with 
confidence. A series of tests were therefore 
conducted on a number of models to elucidate 
the problems. The valves actually installed 
at the laboratory were designed on the basis 
of the results of the experiments. The 
following paper was published in January, 
1954, *‘ Some Model Experiments on Special 
Control Valves,” by D. Firth and Leslie 


Young, Proc. I.Mech.E., January 29, 1954. 
The paper records the results of experi- 
ments upon a number of model valves de- 


signed to meet four different requirements, 
as follows: 

Valve type |. To control a flow varying 
from | to 30 cubic feet per second with a 
linear relation between flow and valve travel. 
lo discharge to atmosphere under a constant 
head of 48ft of water and to provide a clean 
and symmetrical jet at all times. 

Valve type 2. To meet the following 
limiting conditions; maximum pressure drop, 
600ft of water; minimum pressure drop, 30ft; 
maximum flow, 30 cubic feet a second, 
minimum, |; maximum power to be dissi- 
pated at any valve setting, 350 h.p. Discharge 
to main sump to avoid causing violent dis- 
turbances to the water surface. 

Valve type 3. A maximum of 350 h.p. to 
be dissipated with pressure drops varying 
from a maximum of 600ft of water, and flow 
rates from | to 20 cubic feet per second. 
Cavitation free operation in the control valve 
over as wide a range as possible. The 
minimum pressure loss compatible with these 
aims. 

Valve type 4. To be capable of controlling 
flows varying from | to 15 cubic feet per 
second with 
120ft of water, and a minimum pressure loss 
as small as possible. 

For reasons given in the paper a spear type 
of valve was preferred to meet the type | 
specification, as illustrated in Fig. 2. For 
the type 2 specification a piston was designed 
to be movable within a sleeve pierced with 
holes, the sizes of which were suitably 
graded, Figs. 3(a) and 3(6). To meet the 
type 3 specification a number of designs 
similar to those shown diagrammatically in 
Fig. 4 were tested. It will be seen that an 
axially movable conical plug is inserted in a 
conical body. It was eventually found that 
valves of type 4 were not needed. However, 
the paper describes results obtained on valves 
of the kind illustrated in Fig. 5 up to the time 
when further development was abandoned. 

These valves were designed for the special 
purpose of a research laboratory. It seems 
very possible, however, that applications for 
some of the work recorded may have been 
found in industry. 


O1t HYDRAULICS 


Much work has been done at the National 
Engineering Laboratory on the subject of oil 
hydraulics and a number of papers have been 
published. Only one reference is given here 
however—* An Old and a New Look at Oil 
Hydraulics,” by D. Firth, Compressed Air 
and Hydraulics, October, November and 
December, 1958. The paper was originally 
presented at the first European Fluid Power 
Conference. 

This is a paper which, in effect, surveys the 
design possibilities of a simple oil hydraulic 
circuit. To anyone unaware of the nature 
of the work on oil hydraulics being done by 
the laboratory it could well act as an intro- 
duction. Amongst other matters attention is 
emphatically drawn to the importance of 
preventing air from becoming entrained in 
the oil. The troubles which arise from 
air entrainment are due to the greatly 
increased compressibility which is its con- 
sequence. For example, a mixture contain- 
ing 5 per cent of air by volume compressed 
from 250 lb to 4400 Ib per square inch de- 
creases in volume by about 23 per cent. 
Air-free oil would decrease in volume by only 
2-42 per cent. In a badly designed system 
the air content of oil can rise as high as 18 per 
cent. This leads the author to consider the 
design of the suction tank, a device which can 
only too easily be responsible for aerating the 
oil, and he provides the diagram printed here 


a maximum pressure drop of 
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as Fig. 6 to illustrate good design. He also 
studies the suction pipe layout, pointing out 
that on the suction side static pressures are 
low and therefore that the losses caused by 
velocity effects are there important. “It is 
not unusual to find the head loss in the 
suction line, by causing very low static 
pressures at the pump inlet, entirely respon- 
sible for lowering pump efficiencies and 
causing noise.”’ The paper includes a num- 
ber of comments, for example, upon the 
accuracy of gauges and of flow and torque 
measurements. 

A number of firms and organisations have 
been asked to comment. Their contributions 
follow 


W. H. ALLEN, SONS AND Co., Ltp., BEDFORD 


The Venturimeter—No attempt has so 
far been made to apply the conclusions of 
the paper, partly because the meters in use 
are not easy to get at for recalibration. But 
if and when the test-bay piping is re-arranged 
the meters will certainly be designed for 
easy removal; and whether or not a more 
wholesale pipe re-arrangement takes place 
consideration is actively being given to a 
re-arrangement of the venturis. No attempt 
has been made to apply the formula derived 
in the paper. The opinion, in fact, was 
expressed that the main point brought out 
by the paper is the need for much more 
frequent calibration than had been thought 
to be necessary in the past. It is regarded as 
very probable that the meters are now yielding 
erroneous results. The situation is regarded 
as serious because, quite apart from con- 
tractual liabilities, works’ tests can be the 
basis for future designs and close accuracy 
is therefore essential. 

Head Readings.—Very probably the firm 
appreciated the important influence of swirl 
in affecting head gauge readings earlier than 
the N.E. Laboratory. Many years ago 
a very large mixed-flow pump was under test 
in the test-bay on air instead of water, as it 
was wholly impracticable to water-test it. 
On one occasion, when it was running at a 
low delivery rate, one of the testers happened 
to have an empty paper bag sucked out of 
his hand into the short suction pipe. He 
naturally expected to see it discharged in due 
course down the shop. Instead it was offered 
back to him just above floor level. It is 
recorded that thereafter all and sundry 
projected paper bags into the suction pipe 
at various levels; and that the chairman 
himself “came down” to join in the fun! 
The event naturally led to a more complete 
investigation of the flow pattern upstream 
and downstream of the impeller. 

The determination of the true character- 
istic of a pump is, of course, necessary when 
the head and delivery are to be variable in 
service and especially important when pumps 
are to operate in parallel. A drooping head 
characteristic at low deliveries can lead, 
for example, to hunting. The method 
suggested in the paper has been applied 
in the test-bay and a typical result is shown 
in Fig. 7. But, unfortunately, it is not 
often possible to apply the technique on 
site; and it is, of course, just where on-site 
conditions are difficult that some means of 
detecting errors in head readings would be 
especially welcome. For, because of pipe 
bends, &c., close to the pump, ordinary 
head gauge readings become quite unreliable, 
so that the pump on site may appear to have 
characteristics that do not accord with those 
recorded by a test-bay test and may, indeed, 
suggest that the efficiency of the pump is well 
below that guaranteed, possibly leading to 
acrimonious argument. Consultants have 
been known under such awkward circum- 
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stances to declare that the manufacturers 
should have allowed in the design for the 
effects of the pipe lay-out; to which the 
manufacturer can only reply that tests are 
meaningless under such conditions. In this 
firm’s view it cannot too firmly be stressed 


WORTHINGTON-SIMPSON, LTD., NEWARK 
The Venturimeter.—Like the previous firm 
this one was disturbed by the revelation in 
the paper of the rate of change of the 
coefficient of a venturimeter with time, 
especially as the error introduced is of a 
kind that will suggest 
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Fig. 7—Difference of head readings by suction side gauges plotted against 


quantity pumped. The influence of swirl is 


that on-site is not the place to carry out 
acceptance tests. 

The paper actually refers only to the 
measurement of suction head. But it was 
pointed out that swirl can occur on the 
discharge side, especially in mixed-flow 
pumps. Gratifying, but untruthful, results 
can be obtained, for example, if the lay-out 
is such that a swirl is set up in the volute; 
and the results under such conditions can 
become more and more gratifying the 
greater the delivery rate of the pump! 

The swirl set up in the discharge branch of 
certain types of mixed-flow pumps is not 
unidirectional, so that it may be found that 
the rotation at large quantities is of opposite 
hand to that of small, and there are even 
cases where points can be found on the 
characteristic where a double swirl in 
opposite directions is taking place in the 
volute and discharge branch. Needless to 
say, the direction of rotation of the swirl 
cannot immediately be decided from the 
head reading as the centrifugal head pro- 
duced will naturally be independent of the 
hand of the rotation. 

Current Flow Meters.—All the foregoing 
remarks have relevance to the measurement 
of flows by current flow meters. If the 
claims made by the Laboratory are sub- 
stantiated (as is likely) the method suggested 
in the paper would, it was felt, be widely 
adopted. No actual use of it has so far been 
made by this firm. 

Valves.—If and when the test-bay lay-out 
is altered there is no doubt that this paper 
would be studied with care. A preliminary 
design has been done on a type 3 valve— 
see Fig. 8. But the trouble with this kind 
of valve is its length. The design shown in 
the photograph illustrates how the same 
principle can be used with a less acute angle. 
[he valve would be accommodated in the 
bottom of a tank and operated from the far 
side in the manner shown. It should be 
emphasised that the design is very tentative. 
It is a study representing a possible solution 
to a known future problem; that is all, 


very marked 


efficiency than it really has. The only real 
cure, it is felt, would be to get the makers 
to recalibrate all venturimeters at frequent 
intervals. 

Head Readings.—The influence of pipe 
lay-out upon recorded pump performance 
was stressed. The firm is planning a study 
of a large pump with a reflux valve very 
close to the pump outlet. The lay-out is 
likely to be similar to that shown in the 
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Fig. 9—Probable arrangement of pump and valves for study of distribution of flow 





Fig. 8—Tentative design for a modified form of Type 3 valve. 
of the cone, it will be seen, is much sharper than in the laboratory example 
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accompanying Fig. 9, and a complete 
survey of the distribution of flow under a 
variety of head conditions is planned. As an 
example of the errors that can creep in 
when head gauges close to a pump are 
trusted, it is worth recording some observa- 
tions made during a culvert test programme. 
The lay-out is shown in Fig. 10 and some 


The taper 


details of the pump suction arrangement in 
Fig. 11. ‘* Perspex * windows in the culvert 
allowed observation. 

Metal flags mounted on the culvert floor 
around the suction pipe bellmouth indicated 
a considerable degree of rotation, counter 
to the pump rotation, at capacities greater 
than the best efficiency capacity. This was 
particularly observed at maximum pump 
capacity when a central axial core could be 
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Fig. 16—Layout of model culvert test equipment 
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seen rising from the culvert floor into the 
suction bellmouth. 

It was apparent that false readings were 
being obtained, from the vacuum gauge 
connected to the pump suction flange, 
presumably due to the induced rotation in 
the suction pipe. During several tests when 
the water level varied from Ilin to 15in 
above the culvert floor, and the vacuum 
gauge point was 19in above the culvert 
floor—i.e. a static lift of 4in to 8in, no 
vacuum was registered even at small flow 
conditions. It was apparent that rotation in 
the suction pipe, either pump-wise or counter 
pump-wise, at the vacuum gauge point, 
affected the gauge reading. 

The pump was single suction type, having 
a 4in diameter suction branch co-axial with 
the impeller eye, and was mounted vertically 
with the suction branch extending down- 
wards. Several tests were made using different 
suction pipes. In one a 2in bellmouthed 
pipe was coupled directly to the 4in suction 
branch—i.e. there was a sudden enlargement 
In another a 3in suction pipe was coupled 
to the 4in suction branch by a 3in to 4in 
taper pipe and soon. The former of these 
two tests registered no vacuum up to 65 
g.p.m., while the latter registered 0-9in Hg 
at 40 g.p.m. Similar results were obtained 
for other conformations. 

These tests did not provide sufficient data 
on which to build a theory of rotation in the 
suction pipe and impeller approach; and 
the subject has not been further pursued since 
the object of the series of tests in question 
was to establish suitable suction culvert 
contours and proportions for a battery of 
large circulating pumps, and not to study 
pump performance. During the tests here 
reviewed the culvert was used as a sump, and 
there was no flow other than that induced 
by the pump on test. 

Flow Measurements.—The paper has been 
read and its conclusions noted. But no 
opportunity has so far arisen to try out the 
method. It is regarded as potentially valuable 
through the reduction of time and cost and 
complication. 

Site Tests of Large Pumps.—Pipe and 
valve arrangements are not always ideal on 
site, andare frequently farfrom ideal. The firm 
has been concerned recently in a case where 
the site test results were rather poor, although 
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Fig. 11—Suction piping arrangements for test 


the pump design was based on well-estab- 
lished data and experience. This led it to 
suspect false gauge readings due to the 
gauges being in close proximity to valves, 
particularly a multi-door reflux valve. This 
feature may have a very marked influence 
on the apparent performance of compara- 
tively low head pumps. The firm intends to 
investigate this matter in its test department. 
when opportunity arises as already mentioned. 

Some site arrangements are even worse 
by having the valves directly on the pump 
flanges, and often having a bend upstream 
of the suction valve and downstream of the 
delivery valve. Such arrangements may 
result in an apparent pump performance at 
variance with that indicated by a works test 
carried out in accordance with the B.S. test 
code. 

Valves.—As with the previous firm the 
paper on valves was felt only likely to be of 
interest should the test-bay be reconstructed. 
But the comment was made that the common- 
or-garden screw-down valve has little to 
commend it in a test-bay where close control 
of heads and outputs is desired. 

Oil Hydraulics.—The firm’s representatives 
were aware of the work being done at the 
Laboratory on this subject. The firm is at 
present engaged in the preparation of a 
scheme for large-scale tests of oil pumps and 
associated oil hydraulic problems. Notably, 
it is suspected that the viscosity of oil is 
varied by air entrainment. Air entrainment 
is certainly of importance to turbine builders 
as, the firm felt, all must have experienced 
troubles from foaming at some time or other 
and calibration of the delivery of a lubricant 
pump can be rendered very erroneous by air 
entrainment. 

The representatives of this firm went out 


of their way to emphasise the helpfulness of 


the Laboratory in a number of ways. 


RUSTON AND Hornssy, Lrp., LINCOLN 
Some apology is due to this firm at the 


outset because through no fault of ours or of 


the firm’s we were able to give only very 
short notice of our coming; with the conse- 
quence that the conversation tended to 


wander off into technical discussion of 


subjects which, though deeply interesting, 
were irrelevant to our present purpose. 
Head Readings.—This firm like many 
others has experienced difficulties in obtaining 
accurate head readings, undoubtedly due to 
the presence of swirl. The tendency when 
troubles are experienced with pumps is to 
consult, not the National Engineering Labora- 
tory, but the British Hydromechanics Re- 
search Association Laboratory. A_ typical 
example of that latter Laboratory proving 


by 


Simple modification ; 


expected output. 





Fig. 14—Centrifugal 
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Fig. 13—This impeller, intended to yield 400 g.p.m. 
against a head of 30ft, yielded only about 300 g.p.m. 
Fig. 14 gave the required duty 


helpful occurred recently. Some sizes of 
pumps in a new range failed to yield the 
The impeller shown in 
Fig. 13 was designed to give 400 g.p.m. at 
a gross total head of 30ft, but it actually 
delivered only 300 g.p.m. B.H.R.A. recom- 
mended a rounding of the trailing blade edge, 
as shown in Fig. 14, on the ground that it 
would alter the exit angle into the volute. 
This action proved completely successful. 
Another instance of B.H.R.A. helpfulness 
was provided by the adoption of a suggestion 
which cured a persistent trouble of * Brin- 
nelling * of the swash plate of a five-cylinder 





pump impeller, trailing blade 
correction 














Fig. 12—Assembly of swashplate pump with hydrostatic slipper bearings 
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swash-plate pump with plunger ends running 
in line contact with the swash plate through 


taper-ended plungers matched to the angle of 


the swash plate. As shown in Fig. 12 
hydraulically balanced slippers were sub- 
sututed! and proved fully successful. The 


material pumped is diesel fuel, which serves 
as a lubricant of the running gear. 

Oil Hydraulics. The opinion was expressed 
that the study of oil hydraulics is necessary 
by all oil engine manufacturers, especially 
in relation to the performance of injection 
pumps and injectors. It ts particularly 
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necessary to the firms which make their own 
fuel injection equipment. It was stressed 
that much help and advice had been received 
on this subject from the National Engineering 
Laboratory and it had proved of high value. 

The firm has under development a swash- 
plate pump for high oil pressures, and trouble 
has been experienced from surging at certain 
speeds and deliveries. It is suspected that the 
air content of the oil may have something 
to do with it, and interest was consequently 
expressed in the design of oil storage tank 
suggested in the paper. 


( To be continued ) 


Future of Road Transport 


Last week, Mr. 


Albert Enticknap, F.R.S.A., MA.R.T.E..* presented to the 


Institute of Road Transport Engineers in London a study of historical trends in 


transport. 


Postulating that it was desirable for Great Britain to remain active 


industrially, he developed the details of a possible long-range road haulage 


System. 


1 is said that the British are a very 

conservative people; by this we may 
interpret that we are very slow to adjust our 
method of thinking to suit new and strange 
conditions. We prefer to base our new 
thoughts upon past experiments and experi- 
ence. we are always inclined to find as much 
fault as possible with new ideas, because 
such ideas interfere with our existing methods 
and way of life. 

The English Channel has been our great 
defensive moat against invaders; in the 
past it has been an asset to our survival, in 
the future it may be our greatest enemy, 
unless we are prepared to accept the new 
world and its challenge to us. 

Recently, we have seen constructed 
throughout Europe superb roads stretching 
from the English Channel to the Atlantic 
Ocean and Mediterranean Sea. 

As history so often repeats itself, these 
highways are for the defence of the West 
against the East, and ensure rapid troop 
movements, &c.; however, as they now 
exist and are growing with rapidity it is as 
well to use them for peaceful purposes, 
and this is, of course, commencing. 

In the past road and rail transport have 
delivered the products from factory to sea- 
port ; thence by ship to the port nearest to 
destination, then once again by rail or road 
to the customer, but such process is time- 
wasting and expensive. 

Our prosperity is largely due to the develop- 
ment of our inter-continental shipping organi- 
sation and we must agree that the past 
shows us that it served us well. However, 
this will not help us in the future ; we must 
be prepared to change our opinions and 
appreciate that this mode of transport is 
often uneconomic, what we require are an 
entirely new approach and much courage 
and determination. It is a very unpleasant 
thought to realise that a large proportion of 
our shipping, which is even now lying idle, 
will never again be required, as work for it 
will become increasingly difficult to obtain. 

In the past, most of the cities in Europe 
grew up beside rivers and close to the sea. 
[his was convenient and practical, however, 
for as raw materials became more expensive 
to transport, towns grew up around the 
factories close to where such raw materials 
existed, whilst in other cases many towns 
grew because of their ability to develop 
industrial processes and most of these 
conurbations are not situated within easy 
access of waterways. Railways and canals 
helped, but as we have seen, such means 


* Alpha Motors, Ltd. 


The lecture is abstracted below. 


for transport are unable to handle their 
responsibilities economically. 

Transport by road has temporarily eased 
this difficult situation, at least in England ; 
however, it would appear that road trans- 
port has now, with the new roads, adequate 
opportunity to expand to the Continent and 
then farther into the Middle East. 

Inter-continental haulage is the obvious 
answer to our export problem: at least 
this offers us ways and means to reduce the 
cost of our products upon the European 
Market and we must take advantage of this. 


DESIGN OF VEHICLE 


For economic reasons it will be necessary 
to have vehicles with as large a carrying 
capacity in ton-miles as is possible, and this 
means some difficult technical problems. 

Such a vehicle will require the ability to 
haul loads of not less than 60-100 tons, at 
speeds of 40-50 m.p.h., with reliable and 
efficient long-range operation. It must be 
easy to service for quick change-round, and 
possess simplicity for maintenance when 
long distances from base. 

It would, of course, be impracticable to 
carry such loads upon a single chassis, 
therefore we require a multi-unit vehicle 
carrying, say, 40 tons per unit, each unit 
being independently motorised but con- 
trolled from the leading unit, as is railway 
practice. 

From railway, marine and aircraft practice 
we must use the best ideas they may offer. 
condensing these, utilising them to the best 
advantage, and incorporating suitable ones 
in chassis design and prime-mover control. 

Power Unit.—The diesel or C.]. engine 
has grown in popularity in Britain over the 
past thirty years ; it is now established as 
the prime mover for our heavy road transport 
vehicles and would appear to be suitable for 
the development herewith anticipated. 

However, this is not so ; it has the ability 
to produce the necessary torque, has reason- 
ably long life and is economic on fuel con- 
sumption, but its power-to-weight ratio 
makes it unsuitable for really heavy vehicles 
on long distance work. 

Assuming the loads carried to be those 
already mentioned we shall require engines 
of 350 b.h.p. or more, of the highest possible 
power-to-weight ratio and capable of operat- 
ing on various grades of fuel. 

Necessary factors will be the ability to 
obtain rapid acceleration, ease of mainten- 
ance, engine drag to assist braking, ease of 
starting under varying conditions, and smooth 
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running to ensure long life to transmission, 
tyres and chassis. A lightweight, high-speed 
petrol engine would be ideal. It might be an 
eight-cylinder ““ V”’ design or horizontally 
opposed and running at some 6000 r.p.m. 
at full load. The dry weight of the power 
unit should be in the region of not more 
than 8 lb per brake horsepower. 

Overhead valves and overhead camshafts 
would be needed to avoid valve bounce, 
allowing continuous accuracy in valve tim- 
ing, especially necessary under arduous 
conditions of full or near-full loads, and 
ease of maintenance. The camshafts should 
be gear-driven, again giving longer life and 
ease of maintenance. The exhaust valves, 
exhaust manifolds and pipes, flanges and 
silencers, also cylinder-head gaskets, to be 
made from austenite stainless steels for a 
safe and long working life. 

The engine must be designed for a reliable 
and safe working life of 200,000 miles or 
more. This calls for much care in both 
design and manufacture, allowing minimum 
machining and fitting tolerances and the use 
of highest quality materials. High standards 
of inspection during manufacture would be 
necessary ; this applies also to cleanliness. 
During its normal life we must, of course, 
allow for adjustments to overhead-valve 
mechanism, decarbonising, &c. 

Fuel control may be by carburetters 
or petrol-injection pump, preferably the 
former, as this is more reliable and easier 
for maintenance ; however, later, when we 
are able to produce an efficient petrol- 
injection system, this should be used with a 
corresponding increase in compression ratio 
and a possible reduction in weight. Lubrica- 
tion should be with a high pressure, precision, 
gear-type pump ; the lubricating oil being 
drawn from a separate tank, through ade- 
quate filters, circulated around the engine, 
through inter-coolers and back to the tank. 
This would allow the carrying of a large 
quantity of oil for long runs between stops, 
adequate cooling of oil after use to ensure 
long engine life, and separate instruments for 
the crew to read oil pressure, temperature 
and quantity available. The inter-coolers 
may be controlled by the crew or be tem- 
perature controlled to suit road and weather 
conditions. 

Engine cooling should preferably be con- 
trolled by air flow from a ducted fan, and 
the mass flow be varied to suit conditions. 
Such air cooling would require ducting to 
and surrounding the engine, designed aero- 
dynamically, with ease of maintenance and 
made from light alloy. This could be 
obtained by using an electric motor, or oil- 
hydraulic device and varying the flow, as 
examples, by altering blade pitch, by a 
hydraulic flywheel fan drive or a relief 
valve in the ducting. 

It would be preferable not to rely upon a 
liquid for engine cooling, as this may prove 
troublesome under the varying conditions 
anticipated. Air from the engine-cooling fan 
may be used for cab cooling or for warming 
by means cf heat exchange from engine and 
exhaust system. 


The electrical system should have two 
generators to ensure adequate reliability 
for long periods away from base ; the out- 


put from each could be controlled when 
both are efficient, but if one should become 
unserviceable the other could then operate 
at full load. Each should be driven sepa- 
rately by gears or a multi-belt. The com- 
pressor may be driven direct from the 
engine and designed to give adequate supply 
to suspension, brakes, gear control and 
possibly brake cooling. A further addition 
to the air receiver must be a means for 
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affixing an air line for checking tyre pres- 
sures. All electrical equipment such as 
sparking plugs, coils and condensers should 
be duplicated for safety and reliability. 

Special attention must be paid to voltage- 
control regulators and batteries to ensure 
them reliability under extreme conditions of 
dust and heat 

Bogies.—-The power unit will be an integral 
part of the bogies, as in locomotive practice, 
the bogie being able to swing to a given 
radius to assist in manceuvring when its 
chassis is part of a multi-unit road train. 
It would also require steering mechanism. 
Alternatively, if each bogie is fitted with 
normal automatic steering control, this 
would suffice. However, it would probably 
be best to use both. 

Turn-round times would be much shortened 
by removing the faulty bogie, or bogie-cum- 
prime mover carrier, and immediately replac- 
ing with a reconditioned unit ;_ the original 
unit would then be repaired and ready for 
work again without inconvenience to the 
working chassis unit. 

It follows that each bogie is a unit, inas- 
much as it incorporates axles, steering, 
suspension, brakes, and the trailing bogie 
carries power units and transmissions. 

When a vehicle is being towed as a powered 
trailer it will be necessary to ensure that the 
steering is in geometrical sympathy with that 
of the Lowing vehicle. 

Chassis Frame. 
design for long wear must be considered and 
here we can borrow ideas from. aircraft 
designers ; as an example, a chassis con- 
struction in light alloy similar to the geodetic 
design as used on the Vickers ** Wellington ”’ 
bombers of 1940-45, or a tubular construc- 
tion similar to that design which is proving 
successful as used in the new diesel-hydraulic 
locomotives of the Western Region, British 
Railways. A light, fabricated, cantilever 
construction would save considerable weight 
and if well designed would give the necessary 
strength. As the bogies are individual units, 
it is necessary for the chassis frame to carry 
only the load and auxiliary equipment, such 
as fuel and oil tanks, inter-coolers, ducting, 
KC 

It should incorporate the master control 
and lubricating-oil reservoir for an automatic 
Or semi-automatic lubrication system to 
ensure long lite and regular lubrication of all 
rubbing surfaces Further, all electrical 
wiring should be in conduit fixed to the frame 
and with push-in plug-type connections for 
all wiring points ; this would also assist 
where thermocouples are necessary, such as 
for gearboxes and differentials. 

All metal parts must be treated either 
electro-chemically or metal sprayed against 
corrosion and extreme temperature changes. 

Ihe chassis frame must be designed to 
incorporate such self-loading or unloading 
devices as may be considered necessary, also 
to be easily maintained and inspected ; and 
welded construction should be used exten- 
sively to give long life. 

There should be attachments or a built-in 
jacking system, designed to ensure ease and 
safety of wheel changing, especially when the 
vehicle is loaded and standing on a steep 
gradient, when the use of normal orthodox 
equipment would be difficult, dangerous and 
time wasting. 

Zransmission.—A multi-speed gearbox will 
be required to maintain the torque necessary 
for starting away and hill climbing ; possibly 
two boxes will have to be available, incor- 
porating sixteen gear changes, including 


overdrive, and these must be automauc to 
reduce driving fatigue and responsibility. 
Hydraulic flywheels and electro-magnetic 


Lightness and strength of 


clutches will be necessary for the automatic 
gearboxes, to allow the driver to bring in the 
trailer power units when required. 

Many such gearboxes are in use by Ameri- 
can truck operators and could be adapted to 
meet Our requirements. The power unit and 
gearboxes could be arranged ** amidships ” 
in the chassis, with a short propeller shaft to 
a take-off box, from which two propeller 
shafts would pass to the first and second 
differentials of the rear driving bogie. 

Suspension.—Air suspension could be in 
the form of air sacks or bellows and, as 
already stated, there would be adequate 
compressed air available. Such suspension 
could be adjusted by the crew to suit tempera- 
ture, road and load conditions, which would 
ensure long life to the vehicle. We must 
appreciate that the vehicle may travel light 
perhaps 500 miles or more to pick up loads, 
and much wear would occur if the suspension 
could not be adjusted. After considerable 
operating experience, the Americans have 
found this to be correct ! 

Air supply to suspension units would have 
to be adjusted to suit altitude conditions 
experienced when operating in mountainous 
country, and this can be made automatic. 

Tyres.—As the axle loading will be 7 tons 
and all but one axle will be fitted with 
steerable wheels, it would be impracticable 
to fit the normal twin tyres which would be 
advantageous owing to their small diameter. 
Consequently, single tyres must be fitted, 
15-00 » 20, 20 P.R., these having a maximum 
load rating of 94 cwt at an inflation pressure 
of 90 lb per square inch. Two such tyres on 
any one axle would provide a maximum 
axle-tyre capacity of 9 tons & cwt, which is 
well in excess of our requirements. 

As these tyres have an overall diameter of 


4ft 2in, this demands a minimum height of 


loading platform of about S5ft. Fortunately, 
as air suspension is suggested, this would 
ensure that the loading platform is kept to 
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Dimensions of multi-unit vehicle 


this uniform height irrespective of the load 
weight carried. The tyres are designed for the 
load mentioned and a speed of 30 m.p.h.; 
however, it will possibly be necessary for the 
tyre manufacturers to design for speeds well 
in excess of this. Adequate cooling air will 
be necessary to ensure that tyre temperatures 
are kept to a minimum suitable for long life, 
and the design of mudguards or wings should 
allow for this. 

Driving Cab.—The towing vehicle would 
require an extensive cab, able to house the 
crew of two in comfort under all climatic 
conditions and to reduce driving fatigue. 

It would be divided into two compart- 
ments, forward being the driving section 
with comfortable seating, preferably adjust- 
able armchair-type seats, instrument panel 
situated to be observed by both crew members 
and a large panoramic-type windshield free 
from any obstruction and giving adequate 
vision forward, to the sides and downward to 
the road. 

The instrument panel should show whether 
or not the other engines in the train are 
working and any other important relevant 
information concerning them, whilst peri- 
scopes for rear viewing should be fitted for 
both of the crew. Temperatures of the rear 
axles and gearboxes, brake-storage-cylinder 
pressures and any information that will 
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assure the crew that they are aware of exactly 
how the machinery in their care is performing 
should be clearly indicated. 

[he rear of this cab should house bunks, 
toilet facilities, wardrobe, small cooker ; 
the whole to be insulated against climatical 
temperature changes. If by chance the train 
was snowbound, it should be possible for 
the crew to survive under comfortable con- 
ditions until help arrived. 

[he trailer cabs need only be similar to 
those now in use, large enough for two men, 
suitable for local deliveries, but designed for 
extreme climatical temperature changes and 
for good vision. 

It would be advisable for these cabs to be 
designed to be easily removable, so that if 
extended loads are necessary these can easily 
be carried by removing the cab. 

Spare cabs can be kept under the control 
of local traffic-control officers for use under 
such conditions. 


Is 1f ECONOMICALLY PRACTICAL ? 

If we assume that the vehicle train pre- 
viously described carries a load of 100 tons 
then ten such road-vehicle trains will carry 
1000 tons. Assume also the average journey 
to be 1000 miles from the French port of 
disembarkation, and that good weather and 
road conditions prevail. 

Let us take 30 m.p.h. as the average speed 
for both outward and return journeys= 
sixty hours. Therefore sixty hours, plus 
resting, unloading, change-round time and 
delays could be analysed as follows : 

Driving ten hours per day=six days. 

One day for resting upon reaching desti- 
nation =seven days. 

Unloading and changeover times, also 
vehicle check, say one day=eight days. 

Assume times quoted are underestimated, 
therefore add two days=ten days. 

Therefore total time out and home= 
ten days. 

In a year of 365 days the vehicle would be 
able to complete at least thirty-six journeys 
of 1000 miles each. 

Therefore allow ten days per 1000 miles 
travelling time. 

Considering these facts and placing them 
against export tonnage from the United 
Kingdom to Europe for 1957 : 

For | per cent it requires ten vehicles to 
make 110 journeys per annum. 

For 5 per cent it requires ten vehicles 
make 550 journeys per annum. 

For 10 per cent it requires ten vehicles 
make 5500 journeys per annum. 

To Middle East : 

For | percent it requires ten vehicles to 
make 164 journeys per annum. 

For 5 per cent it requires ten vehicles to 
make eighty-two journeys per annum. 

For 10 per cent it requires ten vehicles to 
make 165 journeys per annum. 

Taking the figure of 10 per cent divisible 
loads to Europe 1,102,300 tons, it would 
require 307 road-vehicle trains. Similarly, 
to the Middle East it would require forty- 
six such vehicles, making a total of 353 road- 
vehicle trains. 

Let us consider an order for 100 such 
road-vehicle trains. Assume the cost of 
only one 35-ton payload vehicle to be 
£15,000. Thus the total capital cost of 100 
road-vehicle trains would be £4,500,000. 
The life of such a vehicle would be, say, 
eight years before replacement. At thirty- 
six journeys per year of 1000 miles each 
this would give a life of 288,000 miles per 
vehicle, or 288 journeys. Therefore the 
basic cost of each vehicle per journey would 
be £156 5s. or 3s. 14d. per mile. 

From investigation the average cost of 
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Continental countries is 
5s. 6d. per imperial gallon. Assume the fuel 
consumption to be 3 m.p.g. Therefore the 
fuel cost per mile would be a little less than 
2s., say, 2s. per mile. Inquiries show the 
basic insurance cost to be &}d. per mile. 

We would require highly skilled crews, 
the cost of which could be as follows : 


fuél (petrol) in 


Senior driver 
Second driver 
Two qualified local drivers for delivery 


£2000 per annum 
£1700 per annum 


of powered trailers at drop off points £2000 per annum 
Total £5700 per annum 
or 3s. 2d. per mile 


It would be necessary, if a fleet of 100 
trains was Operating in Europe, to have 
traflic offices, &c. Therefore, let us assume 
ten such offices at important trading centres 
in Europe. The staff required at each office 
would probably be, an oftlice traflic manager, 
assistant and typist, and for ten such offices, 
the cost would be : 


£19,000 per annum 
£3,500 per annum 


Salaries 
Rent, lighting and office equipment, &c 


Total £22,500 per annum 


Which equals I $d. per mile. 


Therefore the basic operating costs per 
mile would be as follows : 

$s d 

Vehicle train 3 14 

Labour a. 
Insurance 34 

lraftic control 14 

Fuel 20 

Total 9 1% 


Assume the total overheads of the whole 
organisation to be 200 per cent, this to 
include headquarters, staff, offices, work- 
shops, &c. Then the total operating cost 
per mile would be £1 7s. 44d., and the 
suggested delivery price, say, 6d. per ton- 
mile. 

Vehicle carries load of 100 tons= £2 
per mile. 

Outward journey of 1000 miles, revenue 
£2500. 

Double this for return journey =£5000. 

From this analysis we may deduce that 
such a transport system would be economic- 
ally practicable. 


10s. 


INTERNATIONAL TRANSPORTATION 
AGREEMENTS 

During August until September, 1949, an 
international conference was held at Geneva, 
Switzerland, when much progress was made 
concerning the future of road transport, and 
most of the world’s nations agreed upon such 
problems as width and type of road, road 
signs, rules of the road, sizes and conditions 
governing some aspects of vehicle design 
and numerous other points, including a 
standard design of driving licence. . 

From this very complex and exacting 
report (The United Nations Conference on 
Road and Road Transport), which is printed 
in English, French and Spanish, a consider- 
able amount of information is available to 
act as a guide to future vehicle design, and 
assist in conveying some idea that, in the 
foreseeable future, transport will become 
international, therefore our own ideas should 
be linked to this in preparation for the future. 

The specified overall width recommended 
for road vehicles is a maximum of 8: 20ft, 
and the maximum height of 12-50ft. Further, 
the axle loadings are to be not more than 
8 metric tons (17,600 Ib) and it is suggested 
that the maximum length of a train of 
vehicles should not be more than 72ft. 
However, two trailers are permitted and it 
would appear that the type of motorised 
trailers herein described may possibly be 
accepted, although a train of three would 
exceed this specified length. 
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The ability with steerable bogies to have 
good maneeuvring characteristics would pos- 
sibly allow the maximum length of a single 
vehicle to be 46ft, as specified for articulated 
vehicles. Therefore our vehicle might be 
46ft overall, 8-20ft wide, with six axles 
divided into two steerable bogie units. 

As the powered trailers do not require 
such a large driving cab as that of the tow- 
ing vehicle, they could therefore be con- 
siderably shorter, say, 36ft by 8-20ft wide. 
This reduction in length would assist them 
when making local deliveries at their drop- 
off point. 

The length of a vehicle train would then 
be as follows : 


Towing vehicle 4611 
Powered trailers at 36ft each 72tt 
Space of 10ft between each unit 138tt 


Total overall length 138tt 


Although the length is in excess of the 
specified suggested length of road-vehicle 
trains, the outfit would be highly manceuvr- 
able and controllable ; provided it is kept 
to the main motorways between cities, this 
should be satisfactory and permissible. 

It is now necessary for us to observe the 
advantages of this design of vehicle in 
actual operation. 


Wuy Now ? 


This question prompts us to consider if 
this matter is of urgency, and to do so we 
must consult a map of Europe. The Ger- 
mans are in the fortunate geographical 
position of being sited in the centre of 
Europe ; they have excellent roads spread- 
ing across their country which connect up 
with those of others since constructed. 
They are already situated in the very heart 
of the European potential transport area 
and have no water barrier between them- 
selves and other neighbouring countries ; 
the only barriers existing are man-made and, 
therefore, are subject to change. We, on 
the other hand, have the English Channel, 
a natural obstacle subject to weather con- 
ditions such as fog, heavy seas and winds 
which may interfere with punctuality—an 
essential for efficient transport operation. 

Experience shows that the originator of 
new ideas in business usually succeeds in 
obtaining the ** tion’s share ” of any potential 
market, and the “* crumbs” are left for the 
COpyists. 

[his state of affairs might well exist if 
the Germans themselves act and put into 
practice such an original scheme as is des- 
cribed herein, and once having established 
goodwill, with experience they would be 
almost impossible to compete with economic- 
ally. 

The Germans are good organisers, they 
are continually seeking new ideas for their 
betterment, fortunately they lack our experi- 
ence, in the operating of transport, and for 
this reason we should give serious and 
immediate consideration to any scheme 
which would appear to promote our trading 
within Europe. 
selling our goods within these markets, with 
ability to deliver to the customer, should give 
us an added advantage. European compe- 
tition is becoming increasingly aggressive 
and this will permit us to compete on their 
own ground. 

It is reported that many of our shipyards 
and shipping companies are suffering through 
this competition, and the outlook does not 
Suggest that this will weaken in the future. 
This being so, it would appear an excellent 
suggestion for some of our shipyards to 
change their productivity from shipbuilding 
to road-vehicle building. Thereby the ex- 
ports of new heavy road vehicles would not 


Further, the necessity of 
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be interfered with; and the production 
from existing plants could be carried on 
without fear of competition from these 
proposed new road-vehicle trains, as there 
will always be a market for the types of 
vehicle now operating. After all, in Lanca- 
shire the textile manufacturers have had to 
change their productivity to meet modern 
changes, as have also the coalminers in 
South Wales and producers in many other 
industries. 


If the shipbuilders wish to exist as 
successful businesses some of them, no 
doubt, must change their products. Any 


retardation of shipbuilding must have its 
eventual effect upon the shipowners. Here 
then is their opportunity to re-establish 
themselves as road transport operators in 
this special field ; they are used to hand- 
ling large quantities of goods over large 
areas and their experience and contacts 
would be invaluable to such a project as 
that outlined. 

It can be said that such a scheme can be 
only to the ultimate advantage of commerce 
and industry. 


Is THERE AN ALTERNATIVE ? 


Let us consider the aeroplane, helicopter 
and V.T.O. machines as_ possible alter- 
natives. An aircraft capable of lifting loads 
of 100 tons has yet to be built, the best 
freight aircraft available in the foreseeable 
future may take loads of about 30 tons. It 
is restricted, inasmuch as it can fly only 
from airport to airport; its operational 
time is restricted by weather conditions, it 
is a complex machine and requires much 
maintenance and careful treatment. There 
would appear to be a limit to the number of 
aircraft flying at any one time ; already many 
authoritative persons are complaining that 
air space is becoming dangerously cramped. 

Aircraft are very expensive and a freighter 
to our requirements would cost £800,000 or 
more, therefore the £4,500,000 for our full 
fieet of road vehicles would purchase only 
five and a half aircraft. It would then be 
necessary to build or purchase or hire auir- 
fields, &c., which would make the practical 
economics quite impossible in relation to 
the annual tonnages necessary. 

Helicopters to date are capable of lifting 
3 to 5 tons at the most, possibly they will in 
future lift greater loads, however, the huge 
initial cost and other factors make them 
quite impracticable for our use for a long 
time to come. 

V.T.O. aircraft are still experimental and 
an unknown quantity, and much research 
and development will be necessary before 
they can be considered. 

On the whole it can be said that the air- 
craft is ideal for passenger services, and for 
light loads of express freight, but quite out 
of the question when we consider the loads 


we desire to carry and the economics 
involved. 
Why not build ships? As we _ have 


observed, the ship is limited by its inability 
to leave the water—its operating medium 
and therefore creates economic difficulties 
reflected upon the retail price of the goods 
which it carries. Doubtless, for minerals, 
heavy loads of goods classified as indivisible 
loads, especially where loading and unload- 
ing can be mechanical, as with coal, wheat 
and oil, it will continue to give good service. 
A ship to carry 5000 tons will cost to-day 
about £1,000,000 ; for this we could con- 
struct twenty complete road trains, which 
are far more flexible than the ship, have little 
maintenance and far fewer in their crews, 
whilst the loss of one such vehicle would 
cost little in proportion to the whole. One 
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ship, whether lost, seriously damaged or 
laid up would cost considerably more 

Naturally, ships will always be required, 
but not in such large numbers as in the 
past, for, as more countries develop efficient 
roads fewer ships for coastal work will be 
required 

There does not appear an alternative to 
the road-vehicle train. 


DISTANT FUTURI 


As road transport engineers we think in 
terms of road vehicles ; and as the railway- 
men familiar with the steam locomotive 
refused at first to accept diesel and electric 
traction for fear of losing their old love, we 
too must be careful to guard against a 
similar error and be open minded enough to 
accept change. 

It is possible that many of the cargoes 
now carried by vessels and vehicles will be 
pumped by pipeline from city to city, and 
country to country, under the surface of the 
land and sea, and handling costs would thus 
be greatly reduced. Coal, either as dust or 
in water, flour, wheat and cement, in fact 
almost any product or raw material required 
in large quantities, can be mixed with air or 
water and pumped through pipes. 

There is no need for a multiplicity of pipe- 
lines, as a layer of air can easily be pumped 
between each of these through a single pipe, 
and if adequate cleaning is carried out at the 
discharge point nothing will suffer. 

As an example, at a large control point, 
suitably geographically situated, a quantity 
of all types of commodity may be sent to 
many cities by a single pipeline. The 
operator at each city may order by telephone 
whatever may be required and these would 
be sent through the pipe. As there will be a 
time factor and the air pocket between items 
being conveyed can be made to any required 
length, obviously the operator has only to 
wait until his requirements are at a certain 
point and then switch these through another 
pipeline for storage, cleaning or processing. 

Such an arrangement, although expensive 
to install, would require very low mainten- 
ance and give long life. 

Many countries now extremely backward 
may eventually, by this system, become 
rapidly up to date, as much money would be 
saved, for main roads could be made smaller 
and cheaper, which applies also to bridges 
and tunnels. 

In a very desolate area, such as parts of 
Asia, a nuclear power station near the sea 
could supply adequate air and electricity 
for such a scheme, and the use of radio 
for communication between vehicles could 
ensure safety and efficiency. 

The wheel, for so long considered vitally 
important, will perhaps become an historical 
museum piece. 


CONCLUSION 


At present we are living in a world which 
would appear to be suffering a great sick- 
ness, from muddled thinking, both in 
political and technological thought, and 
more so in its practical applications. Thus it 
may be that we are witnessing a condition 
similar to that of people who lived in the 
early nineteenth century. They did see and 
assist in the change from muscle power to 
machine power, in fact, within the United 
Kingdom was born mechanical engineering. 

A. third great war is about to break forth ; 
not of the shooting kind, for thanks to 
science and its development we have, we 
hope, been granted wisdom and tolerance, 
even if this be only through fear. This third 
war is to be an economic one—the ability 





to force upon the adversary one’s ideology 
by betterment—and we shall always have to 
be ready to face competitive counter attacks. 

All this will bring great improvements, 
many of which will be in transportation. As 
the growth of railways and shipping brought 
improvement to the standard of living, so 
also will road transport, especially to those 
areas of Eastern Europe and Central Asia 
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where there is so much which has to be done. 

The betterment of conditions means more 
trade; however, we must ensure that our 
ability to lead by example does not fail ; 
by making the necessary effort we will help 
ourselves equally with others. We must offer 
and give a service, and how better than by 
becoming the road transport contractors to 
Europe and Asia. 


The Channel Tunnel Report 


The Channel Tunnel Study Group has now published its report on the extensive 


investigations which it has made into the project for a channel crossing. 


Some 


of the principal technical considerations have been abstracted from the report in th 


following paragraphs. 


The project for a channel bridge is referred to only in 


economic comparison, for it was described quite fully in our issue of April 8 last, 


page 607. 
estimated first cost of £109 million. 


The Group’s conclusion is that a rail tunnel should be built, at an 
There is no clear advantage between ** bored ~ 


or * immersed” designs, but certain proposals giving governmental safeguards 
10 the privately-raised capital sums are suggested in the full report. 


HE Channel Tunnel Study Group was 

set up on July 26, 1957, on the initiative 
of the Compagnie Universelle du Canal 
Maritime de Suez, with which were associ- 
ated on an equal footing the two companies, 
English and French, which had sponsored 
past studies and the newly-created American 
company, Technical Studies Inc. The aim 
of the Group has been * to carry out joint 
studies of the conditions in which it would 
be possible to build and operate a submarine 
tunnel for rail and or road traffic, connect- 
ing British territory with that of Continental 
Europe.” 

The Study Group comprises: (1) The 
Channel Tunnel Company, Ltd., in which 
the British Transport Commission is a 
shareholder, and other associates constitut- 
ing the British Group. (2) The Société 
Concessionnaire du Chemin de Fer Sous- 
Marin Entre la France et Angleterre, in 
which the Société Nationale des Chemins de 
Fer is the main shareholder, which with its 
associate The International Road Federation 
(Paris office) constitutes the French Group. 
(3) The Compagnie Financiére de Suez. 
(4) Technical Studies Incorporated of New 
York. 

M. René Malcor was entrusted with the 
task of directing the technical studies. He 
was assisted on the British side by Mr. 
H. J. B. Harding. The work of the Group 
has included the following studies : 

(a) A traffic survey, carried out by special- 
ist organisations in Britain, France and the 
United States with the assistance of experts 
of the British and French Railways. 

(b) A geological study by British, French 
and American consulting geologists. 

(c) A technical study in civil engineering, 
carried out with the collaboration of British, 
French and American firms of consulting 
engineers. 

(d) A financial study, carried out with the 
collaboration of banking establishments in 
the three countries. 

(e) A legal study, dealing with the creation 
and corporate form of the organisation 
charged with «building and operating the 
Tunnel. 


DESIGN FOR A BORED TUNNEI 

The civil engineering study for a bored 
tunnel for both rail and road was entrusted 
to two groups of consulting engineers. 
In London: Sir William Halcrow and 
Partners, Messrs. Livesey and Henderson, 
Messrs. Rendel, Palmer and Tritton ; in 
Paris: Société Générale d’Exploitations 
Industrielles (SOGIE). The bored tunnel 
might consist of a railway tunnel and,or a 


road tunnel, separate but adjacent, keeping 
within the lower part of the Lower Chalk. 
It would cross the Straits between Dovet 
and Sangatte. 

Railway Tunnel.—For this type of con- 
struction, ventilation does not give rise to 
any serious problems, and its effect on the 
cost would be negligible. The terminal 
railway stations would be sited between 
Ashford and Folkestone in England and 
be 


near Calais in France. They would 
about 44 miles apart by the tunnel. The 
tunnel proper would be 32 miles long 


between portals. The part under the sea, 
slightly inclined to follow the Lower Chalk, 
would be 23 miles long. The English land 
tunnel (7 miles) and the open approach to 
the terminal (9 miles) would be longer than 
on the French side (3 and 14 miles respec- 
tively) because of the need to emerge behind 
the cliffs and to reach an area suitable 
for terminal installations. |The conditions 
behind Sangatte and Calais, for the French 
entrance, are more favourable. 

The construction would consist of two 
parallel one-way tunnels of 21ft 4in internal 
diameter, with cross passages and four cross- 
over junctions. A service tunnel of 10ft 10in 
internal diameter would be driven a certain 
distance ahead of the main tunnels, between 
and slightly below them. It would be 
valuable for construction work, maintenance 
and drainage. 

The longitudinal section of this system of 
tunnels would be in the form of a “W” 
with the high point on the French side of 
the centre of the Channel, at about 125ft 
below the bed of the sea which is here 148ft 
deep. Two drainage galleries will drain off 
water from the low points of the “W” 
towards each coast. 

The concrete lining of the main tunnels 
will be I5in thick, and that of the service 
and drainage galleries will be 6in to 9in. The 
permanent way would be on ballast above a 
drainage channel. The gradients in general 
would not exceed 10 per 1000 (exceptionally 
11-6 per 1000). The curves would have a 
radius of not less than 3937ft (exceptionally 
3445ft). 

Traction would be entirely electric with 
current at 25,000V. The catenaries, hung 
from the roof of the tunnel, would be parallel, 
leaving a clearance of I4ft Ilin above the 
track. The lines for the cross-channel shuttle 
service would have a loop at each end so 
that trains do not have to reverse to return 
from one station to the other. 

The terminal installations have been care- 
fully designed to speed up the operations of 
loading and unloading vehicles. The rail 
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tracks would be flanked by platforms 
46ft 9in wide. Some would be at a high 
level for loading double-decker wagons. The 
buildings, parking spaces and traffic control 
have all been studied. In addition the 
stations would have easy connections with 
the rail and road systems, both in France 
and Great Britain. 

The estimated cost of a railway tunnel is as 
follows : 


t million 


Engineering work 80.0 
Railway installations between terminals 9-8 
Terminal stations 14-0* 
Rolling stock 6:0 

109 8 


* This figure represents the estimated cost of the initial instal- 
lations necessary when the tunnel first comes into operation 
It would have to be increased to £17,000,000 by 1980. 

In addition it is estimated that improve- 
ments to the French road system serving 
the terminal would cost £2,200,000, which 
would bring the total cost up to £112 
million. 

Maintenance and renewal expenses would 
be as follows : 


1965 1980 
£ L 
Railway installations 1,050,000 1,050,000 
Tunnel proper 253,000 480,000 
1,303,000 1,530,000 


Construction work is expected to take five 
years. 

Road Tunnel.--The terminals for the road 
tunnel have been planned at about | mile 
behind Sangatte and 2} miles inland from 
Dover, at points where the simplest con- 
nections can be made to the highway system. 
The total distance between terminal stations 
would be 26 miles, of which 23 miles would be 
below the sea. 

The complete construction would consist 
of two circular tunnels of 36ft internal 
diameter, each with a roadway 29ft 6in wide. 
As it appears reasonable to consider con- 
structing them in two successive stages, 
preliminary plans have concentrated on a 
single two-way road tunnel. The 29ft 6in 
roadway would run between kerbs with a 
raised footway on one side and would allow 
for one traffic lane 11 ft wide in each direction, 
with a central lane 8ft wide for stationary 
vehicles. 

A second variation has been studied with a 
roadway 32ft wide with two IIft traffic 
lanes and a 10ft wide parking space in the 
centre. The internal diameter of this tunnel 
would be 39ft 4in. 

Assuming that a railway tunnel has already 
been constructed alongside, cross passages 
would make it possible to use the railway 
service tunnel for constructional and main- 
tenance purposes. The road tunnel would 
also be in the form of a ** W ” with gradients 
of not more than 4 per cent and curves of 
not less than 3280ft radius. The concrete 
lining would be 334in thick for the road 
tunnel, as compared with 30in for the rail 
tunnel. 

The ventilation of so long a road tunnel 
presents serious problems, which have been 
studied for both plans. In order to meet 
accepted standards and to avoid concentra- 
tions of carbon monoxide greater than 2 parts 
per 10,000 at peak traffic of 750 vehicles per 
hour, the following installations are envisaged. 
A ‘transversal’ system would be used, 
fresh air being introduced and foul air drawn 
out laterally all along the tunnel. Fresh air 
would be drawn in from each end of the 
tunnel and also from intermediate shafts on 
one or two artificial islands according to the 
alternative chosen. 

As the first alternative tunnel would have 
an internal diameter of 36ft, one artificial 
island would be required. Fresh air would 
be drawn in through the railway tunnels and 
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through cross passages joining them to the 
road tunnel. The air would enter at road 
level on one side only. The foul air would be 
sucked out through openings on the opposite 
side of the roadway and discharged through 
ducts in the spaces above and below the 
roadway. This system would require an 
installation of 146 fans and a total power of 
24,000 h.p. 

The second alternative tunnel would have 
an internal diameter of 39ft 4in, and would 
be supplied by two intermediate air shafts 
on two artificial islands. In this case the 
fresh air would be pumped in through the 
lower space in the tunnel and introduced at 
road level on either side of the tunnel. The 
foul air would be sucked out at the ceiling 
and expelled through the upper space 
between the ceiling and tunnel crown. Near 
the shafts, however, some of the foul air 
would need to be expelled through the tun- 
nel itself. This installation would require 
eighteen fans and a total of 7000 h.p. This 
second alternative would allow twice as much 
peak traffic (1500 vehicles per hour), though 
in that case thirty-six fans and 56,000 h.p. 
would be required. 


The cost of the road tunnel has been 
estimated as follows : 
Second 
First alternative 
alternative 39ft 4in 


diameter, 

two islands 

£ million 
7 


36ft diameter 
one island 
£ million 


Tunnel proper 104 121 
Ventilation plant and islands 17 24 
Surface installations? 4 4 

125 149 


In addition the French road 

system would have to be 

altered to connect with the 

tunnel at a cost of £36 

million, making the sum 

total 129 152 

+ Note that this figure does not include the necessary installa- 
tions for transferring rail passengers into motor coaches for the 
tunnel crossing 

The cost of maintenance has been estimated 

at £253,000 for the year 1965. The con- 


struction is expected to take five years. 


SCHEME FOR AN IMMERSED TUBI 


The study for the above was entrusted to 
Messrs. Parsons, Brinckerhoff, Quade and 
Douglas, of New York, who also studied 
plans for a bridge or a composite bridge and 
tube. Among the various routes considered, 
the one preferred was from the French coast 
near Wissant, crossing the Channel in a 
straight line and then, after reaching the 
English coast, curving to emerge at Sugar 
Loaf Hill between Dover and Folkestone. 
The total length of this tube between portals 
would be 29 miles, of which 22 miles would 
be under the sea. 

Three types of construction were con- 
sidered : 

(a) An immersed railway tube with two 
tracks, 45ft 10in external diameter. 

(b) An immersed road tube of the same 
size with an internal diameter of 36ft, con- 
taining one traffic lane in each direction, 
with a parking lane between them. As in 
the case of the bored tunnel, there is an alter- 
native with an internal diameter of 39ft 4in. 

(c) A combined immersed tube with two 
railway tracks and a four-way road system 
on two levels inside a circular tube of 66ft 10in 
outside diameter. 

Ventilation would be provided in the same 
way as in the bored tunnel, that is to say : 

Road Tube.—First alternative: inside 
diameter 36ft and one artificial island. 
Second alternative : inside diameter 39ft 4in. 
Two artificial islands at points one-third 
along. 

Combined Tube.—Two artificial islands. 

This immersed tube would consist of 
units of appropriate length, prefabricated 
ashore or in floating docks and towed out 


to the working site. The placing unit would 
consist of a working platform supported on 
strong legs above the highest waves. A 
trench of suitable depth would be dredged 
by special excavating plant worked from the 
platform, 

The bottom of the trench would be levelled 
with broken stone stored on the platform. 
The trench would finally be filled in cither 
with broken stone or with the dredged 
material, when it can be recovered. 

The estimated costs for an immersed tube, 
submitted by the group of contractors who 
were responsible for this plan, are as follows : 

Rail Tube.—-£112-9 million. 

Road Tube.-First alternative: £104-2 
million ; Second alternative : £114-9 million 

Combined Tube.—£201-1 million. 

They have estimated that it would take 
four years to build an immersed rail or road 
tube, as compared with five years for a tunnel 


ESTIMATED COSTS AND REVENUES 


At the first stage at least, the tunnel or 
tube should carry a railway rather than a 
road. This conclusion is based mainly on 
economic and financial considerations. 

If a road tunnel was put into service in 
1965, its capacity would have to be doubled 
soon after 1980. At this time, on the other 
hand, a rail tunnel would have capacity 
enough to absorb 70 per cent more than the 
peak traffic estimated—and this calculation 
is based on 110 trains per day in each direc- 
tion, while the theoretical capacity would be 
216 trains. 

As for earning power, the advantages of a 
rail tunnel are again considerable. The net 
receipts of a rail tunnel have been estimated 
as £13,000,000 in 1965 and £21,000,000 in 
1980, while the net receipts of a road tunnel 
would not be more than £9,000,000 in 1965 
and £15,000,000 in 1980, or about 73 per 
cent of the estimated receipts from a rail 
tunnel. It should again be emphasised that 
these figures assume a substantial diversion 
of traffic from the sea-borne service to the 
coach service between the British and French 
terminals—a diversion which the railways 
would have no interest in promoting. 

Lower receipts, together with limited 
capacity, reduce the possibilitiés of financing 
a road tunnel by means of private capital, 
even supposing that the cost of the two types 
of tunnel was approximately the same. 

In fact, if traditional methods of construc- 
tion are employed, the investment needed for 
a rail tunnel would be less than that required 
for a road tunnel. Thus the cost of a rail 
tunnel, fully equipped together with terminal 
stations and road approaches, has been 
estimated at £109 million of which £2,900,000, 
consisting of enlargements to the terminal 
stations, need not be spent until around 
1980. For the road tunnel, the correspond- 
ing estimate is £129 million or £152 million 
according to whether it included one or 
two artificial islands. These figures do not 
include special arrangements for transferring 
passengers between train and coach. 

If the plan for an immersed tube is adopted, 
the cost is estimated at £112-9 million for a 
railway and £104-2 million for a road with 
one artificial island or £114-9 million with 
two artificial islands. These figures appear 
to give a slight advantage to a road tube 
with one island as compared with a rail 
tube, but this advantage is not enough to 
compensate for adverse factors as regards 
capacity and earning power. 

A bridge would cost £181 million and a 
tube for rail and road combined £201!-| 
million. As these would not give rise to any 
higher receipts, private financing would be 
out of the question. 
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»rrespondents) 


SIMPLIFIED ANTI-VIBRATION 
HAMMER FOUNDATIONS 

Sir,--I have read with interest the article 
by Dr. Eastwood in your issue of February 26 
on Hammer Foundations. His calculations, 
as far as they go, are accurate, but are so 
grossly over simplified that they will produce 
a foundation two to three times more expen- 
sive to the client than the more advanced 
methods now in use. His calculated example 
gives 0-008in amplitude of ground movement, 
and is the same as some small hammers 
make on traditional foundations ! An “‘anti- 
vibration foundation’? must reduce the 
ground vibration very substantially more 
than this, and the best specialists in this 
field, using advanced methods, are obtaining 
ground movements from five to twenty 
times less from much bigger hammers ! 

I have continually written and lectured to 
emphasise that the Degebo published figures 
for natural ground vibration frequencies 
must never be used in practice but always 
measured afresh on each site. Apparently 
he ignores these frequencies and recom- 
mends others to do the same. He compares 
sound waves in the open air with those in the 
ground for the purpose of showing that the 
ground can have no natural frequency, but 
since airborne sound consists of ““P” or 
pressure waves only, the comparison cannot 
be made. Site or ground natural frequency 
phenomenon is closely associated with the 
much larger Raleigh wave which cannot 
occur at all in air. Eastwood denies that 
this so-called soil frequency exists, but I do 
not agree with him, having taken some 


thousands of vibration tests on hundreds of 


sites and carried out years of research, 
some of which have not yet been published. 

He says it is impossible to calculate the 
natural frequency of a proposed foundation, 
but again I do not agree with him: I have 
always been able to do so successfully. For 
hammers I measure the site frequency first, 
impact methods—not Degebo oscil- 


using 
In practice the weight of 


lator methods 
the volume of soil excavated very nearly 
equals the weight of the foundation materials 
replacing it (i.e. concrete, machine, air- 
space) so that the status quo in the soil is 
usually largely regained when the foundation 
is completed Mainly for this reason the 
natural frequency of the original site is only 
a little changed in the new installation. 
This has occurred in hundreds of jobs. 
Obviously sometimes there are complications, 
but in my view these are not sufficient 
reasons to decry the existence of this little 
understood phenomenon. 

| have certainly no misconception as 
claimed by Eastwood on the principle that, 
if the natural frequency of the sprung foun- 
dation and that of the outer concrete and 
ground are identical, a state of resonance 
This is a physical fact. In my 


will exist. 
misconception is when it is 


opinion the 


suggested that it is the hammer which is 
most affected practically. After te initial 
Shock has set the ground and ouier foun- 
dation oscillating at its own natural frequency 
the sprung foundation block (unless heavily 
damped) executes several cycles of oscilla- 
tion at its own particular natural frequency. 
The resulting oscillatory loading to the 
ground and outer foundation forces them 
into oscillation at this same frequency. If 
this frequency is identical with that of the 
natural frequency of the ground and outer 
foundations of the installation, then a 
resonant build up of amplitude in the 
ground will ensue, with consequent increase 
in the disturbances (or Raleigh waves) in 
the neighbourhood. | Eastwood's simplified 
method completely ignores this. The prim- 
ary function of the anti-vibration hammer 
foundations is to reduce these waves, but 
resonance with the ground increases them. 
However, such resonance affects the actual 
hammer itself very little and the stamper 
and other operatives hardly notice anything 
different. The increase in ground waves, 
though, can be immense and even amount 
to a public nuisance actionable under 
several Acts. 

Eastwood also infers that several different 
kinds of hammers on one site all produce 
different soil vibration frequencies. In my 
opinion this is utterly wrong for any low 
frequency site, where the short shock and 
the higher anvil frequencies must induce the 
lower site frequency into dominant action. 
If instrumental readings are taken on such a 
site, the point is easy to demonstrate. 

Eastwood attacks the simplified caption 
to a diagrammatic illustration of the Lock- 
heed hammer foundation damper, extracted 
from a non-technical article of mine. He 
says that dampers are required to have free 
downward movement, with heavy damping 
on the upstroke ; Lockheed dampers do 
exactly this, and I am gratified that my 
foresight in working out these dampers 
fifteen years ago was fully justified. They 
were Ministry sponsored and have been in 
use in industry for ten years. 

I do not agree with Eastwood when he 
says that a hammer foundation can only 
oscillate in three out of the six degrees of 
freedom. All practical forge men know 
this ; there is much unbalanced and twisted 
forging of propellers, crank shafts, coup- 
lings, connecting rods, saucepan handles, 
spanners, &c. in dies, and for open forging 
there is shouldering, cutting, hogging, &c., 
all of which induce important off-centre 
effects. Eastwood assumes that the eccen- 
tricity of a blow is too small to worry about 
its effect, but I have measured 2ft 6in and 
seen more. All forge men know they are 
very important. In practice the rotational 
mode induced in a spring foundation block 
by an eccentric blow is initiated together 
with the translational mode also—they are 
inevitably *‘ coupled.” Eastwood believes 
they are separate, This is physically not 
possible for a hammer foundation. In my 


opinion a practical application of Eastwood's 
thesis can only lead to undesirable increase 
in maintenance of the hammer itself by 
allowing greater accelerations and move- 
ments in “* sway ” than is advisable. 

The more advanced methods now in use 
have been devised by several teams in differ- 
ent parts of the world to cover the practical 
cases in industry. To my knowledge in 
Great Britain, Germany and the U.S.A. 
about 1500 sprung hammer foundations 
have been built. Simplified methods were 
once in use, but have had to be superseded 
by more accurate conceptions to produce 
both cheaper and more reliable jobs. 

J. H. A. CROCKETI 

Carshalton, 

Surrey, 
April 13, 1960. 


RAILWAY CONVERSION 


SikR,—You included in your leading article 
on March 18 a final aside about my wanting 
to convert the railways into roads. It will 
have given newcomers to the subject a very 
false idea of this five-year controversy ; 
however, the point I wish to pursue concerns 
your use of the word ** roads.” 

The railways will convert into something 
for which the word ** roads ”’ is inadequate. 
“ Motorways”’ has unfortunately been 
appropriated for extravaganzas like M.1 : 
though it is to be noted that, possibly owing 
to a Swiss preference for the single carriage- 
way, the international definition does not 
specify dual carriageways. ‘* Clearways ” 
has been adopted by the Ministry of Trans- 
port for public highways cleared of parked 
vehicles but still obstructed by mixed traffic 
and frequent one-level intersections. 

Some other distinctive word is required 
for the roads the railways can become. 
Their chief characteristics will be free flow, 
controlled access and negligible gradients. 
Free flow alone suffices to set motorways in 
a class apart: the converted railways will 
be in a yet higher class, having special merits, 
of which I would mention two in particular. 

The first concerns capacity. It is axiom- 
atic that free flow confers on a road many 


times the capacity of a public highway of 


the same width. But I suggest that the 
chief importance of high capacity is not that 
the road can carry so many thousand 
vehicles per hour (which is seldom necessary): 
it is that one’s ease and pleasure in driving 
are directly proportional to the spare 
capacity of the road at the time. A flow 
that would choke a highway may tax the 
capacity of a free-flow road so little that 
each driver feels he has the road almost to 
himself. It is safe to predict that that very 
desirable state of affairs will be fairly general 
on the converted railways, not only because 
of access control, but also because of the 
extensive duplication of Britain’s main rail- 
way routes. Each route has to serve only a 
narrow area; it will be a great merit of 
the converted railways that there will be 

















plenty of them—and accordingly plenty of 
room on them. 

Their other merit I would touch upon, 
not mentioned in your 1958 correspondence, 
concerns passenger fares. Long-distance bus 
fares are already well below rail fares despite 
the difficulties of operating on a defective, 
congested highway system. Transfer those 
same services, though with specially designed 
buses, on to the free-flow, hill-free converted 
railways and their profitability must rise 
astronomically—or fares fall, or both. 

For instance, it would be commonplace 
for a bus to cover 1200 miles a day on any 
day-and-night service between London and 
some other large city—say, 400,000 miles 
a year. If it were a sixty-seater, with 
average loading forty passengers, its annual 
takings at the customary fare of I4d. per 
passenger-mile would be £100,000! Costs 
could hardly amount to one-seventh of that 
sum even if the bus were thrown away at 
the end of the year. Indeed it is safe to 
predict costs no higher than 4d. per passenger- 
mile on such services on the converted rail- 
ways. Possibly the costs would be double 
on the short-distance and commuter services, 
but even so a standard fare of Id. a mile 
would enable more than half of the gross 
bus takings to be classed as profit available 
for division between the bus shareholders 
and the Exchequer. 

So railway conversion promises fares no 
higher than Id. a mile. Meanwhile British 
Railways are edging their fares up towards 
their admitted target of 3d. a mile. To 
charge so much for the trivial service of 
conveying the human body horizontally 
(second class into the bargain !) should be 
recognised as a scandal ; the foot-pounds of 
work performed on a body in the process 
represent an amount of energy that can be 
delivered right into one’s home, in the form 
of electricity, at less than one-thousandth 
the price ! 

However, we are no nearer a name for the 
converted railways. Their merits—of which 
I have instanced only two—seem too multi- 
tudinous, and too diverse, ever to point to 
any particular name : but | do suggest that 
it is misleading to give converted railways 
the bare name of roads: at very least it 
should be motor roads. 

T. I. Ltoyp 
Guildford, 
April 25, 1960. 


PEAK LOAD GAS TURBINES WITH 
AIR STORAGE 

S1r,—The several points made by Professor 
Kapp in his commentary in your issue of 
April 15 are sound. The cavern cost does, 
of course, vary more or less directly with the 
hours of use at full load. We did not think 
this worth drawing attention to since it was 
obvious from the method of deriving the 
itemised cost quoted. There would be a 
strong case for reducing the available hours 
of use at full load below four per day in the 
case of an excavated cavern because of its 
higher price per cubic foot. However, a 
difficulty arises in attempting to legislate for 
the most advantageous use of the plant in 
that an air storage station as last comer will 
find time-expired steam stations, pumped 
storage plants, diesels, and even straight gas 
turbines already occupying positions near 
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the peak of the load duration curve. Since 
for one reason or another none of these may 
be suited to shifting further down into 
longer hour service, the air storage plant may 
well have to take on that duty. Since we 
have shown by quoting factual price data for 
the main items that such plant is able to 
compete with pumped storage on the basis 
of four hours per day generation, the case 
must clearly be better for shorter hour 
service where this is acceptable. 

Professor Kapp also points out that the 
air storage plant does not need a mountain. 
We have indeed always thought of the 
normal site as being in flat country with 
underground caverns reached by shaft sink- 
ing. The salt cavern site near North Tees 
Power Station already taken over by the 
Northern Gas Board was an ideal one since 
it would have required no reservoir though 
continued use of fresh water would no 
doubt extend the salt cavern possibly undesir- 
ably. 

The practical reason quoted for the use 
of an after-cooler takes precedence over any 
economic ones. The economic gain men- 
tioned by Professor Kapp is incidental, but 
it is not quite all gain since the efficiency 
would be significantly improved if the air 
could be stored at compression temperature. 
However, this is not possible under a water 
seal. On the other hand the water seal 
method is shown to have very great eco- 
nomic advantage over dry storage and 
therefore the after-cooler is correctly des- 
cribed as a necessity. 

B. Woop 

Esher, 

Surrey, 


April 22, 1960. 


Book Reviews 


Applied Petroleum Reservoir Engineering. 
By B. C. Crart and M. F. HAWKINS. 
Constable and Co., Ltd., 10, Orange 
Street, London, W.C.2. Price 62s. 6d. 

FOR many years the world annual production 

of crude oil has approximately doubled 

every ten years. This increase has been 
achieved largely by the discovery of new oil 
accumulations. However, the search for 
new fields is becoming more and more 
costly, and more efficient extraction of oil 
from the reservoirs must be looked upon as 
an important means for making more oil 
available at reasonable costs. To those not 
acquainted with oil fields the comparatively 
small proportion of the oil content which 
has been recovered from many fields may be 

a surprise. The more effective application 

of sound petroleum reservoir engineering 

and new developments in this subject will be 
of prime importance in ensuring higher oil 
recoveries. 

Some of the ideas and methods described 
in Applied Petroleum Reservoir Engineering 
were employed in a simple form many years 
ago. The more formal development of 
petroleum reservoir engineering has, how- 
ever, taken place during the past quarter of 
a century. Laboratory and field experiments 
and studies, as well as mathematical investi- 
gations have all contributed to its growth. 
This is a realm in which the physicist, physical 
chemist, geologist, engineer and mathe- 
matician can apply their skills, and the appli- 
cation is done most successfully when there 
is full awareness of the nature and setting 
of an oil or gas accumulation. Two- and 








three-fluid flow through porous media can 


problems 
tempera- 


involve difficult yet fascinating 
When the pressure can be high, the 
ture moderately high, the fluids miscible 
and immiscible, and the porous medium 
not necessarily homogeneous as regards its 
porous structure. 

Craft and Hawkins have adopted an 
unusual arrangement in not discussing 
Darcy’s law, relative permeability and some 
other points before the last half of the book ; 
the first half is given over to dealing with 
oil and gas accumulations as a_ whole. 
Estimation of reserves, producing mechan- 
isms and the prediction of the behaviour of 
hydrocarbon accumulations rightly receive 
much attention. Gas reservoirs, gas-con- 
densate reservoirs, undersaturated ol reser- 
voirs, and oil reservoirs under simulianeous 
dissolved gas, gas cap, and water drives are 
dealt with in succession. In a number of 
instances specific fields are used to illustrate 
particular points. Attention is drawn to the 
shortcomings of some of the data commonly 
available and to the limitations of some of 
the methods. Chapters on water influx, 
fluid flow in reservoirs and the displacement 
of oil and gas complete the book. 

About thirty numerical examples are 
worked in the text. No doubt many will 
find these helpful in driving home the use 
of the various relationships developed. Nearly 
200 problems (with answers, where numbers 
are involved) are given at the ends of the 
chapters. The illustrations are well drawn 
and generally clear. However, the absence 
of a north point and, more important, of a 
scale and units on the diagrams of the East 
Texas basin, which has been turned through 
about 90 deg. from the conventional orienta- 
tion, will annoy some, and the rather fancy 
arrows on another diagram may temporarily 
puzzle others. There is a satisfactory spread 
of references. A number of the papers deal- 
ing with fundamental points, with which a 
student should become acquainted at an 
early stage, are listed at the end of the 
chapter on gas reservoirs, after having 
received bricf mention under the history of 
reservoir engineering. This may not be the 
best place for drawing due attention to the 
papers, so far as some students are concerned. 

The authors note that Applied Petroleum 
Reservoir Engineering is primarily concerned 
with the “ application of reservoir engineer- 
ing data to the calculation of reservoir 
contents and recovery potentials and to the 
analysis and prediction of reservoir per- 
formance under a variety of production 
methods... The source, nature, and pre- 
cision of the data upon which the calcula- 
tions and analyses are based are discussed 
subordinately.”” Within these limits the 
book provides a sound introduction to the 
subject, and an indication of some of the 
newer developments. It is a useful addition 
to the small number of books on petroleum 
reservoir engineering, differing considerably 
in composition and emphasis from previous 
books. The price seems very reasonable by 
present standards for books of this type 
Electronic Computers—Principles and Appli- 

cations. (Second Edition). By T. E. 

IVALL. lliffe and Sons, Ltd., Dorset 

House, Stamford Street, London, S.E.1. 

Price 25s. 

THE first edition of this book included 
chapters by several different contributors. 
The present edition has been rewritten to 
provide greater continuity and to include 
additional material on analogue computing 
circuits, digital programming and new tech- 
niques. There are chapters covering the 
historical development, construction, and 
use of both analogue and digital computers. 
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It is obvious that such a wide field can be 
covered only at a fairly elementary level in a 
single book, and the author does describe it 
as an introduction for beginners. Few 
publications of this kind succeed in maintain- 
ing a steady course between the extremes of 
excessive detail and vague generalisation. 
This book is no exception, although it has 
steered a steadier course than many another. 
An example of the unbalance is an unex- 
plained reference to optimum programming 
in a couple of lines, whilst detailed circuits 
of diode function generators occupy well 
over a page. 

A considerable number of illustrations are 
included, the majority of which show the 
arrays of racks, cabinets, consoles and desks 
which house a variety of British and foreign 
computers. They give the potential pur- 
chaser of a computer some idea of the 
diversity of size of computers, which will 
help in dissipating any remnants of the 
“giant brain’ approach to the subject. 
Ihere are also illustrations of units such as 
magnetic core stores and magnetic drums. 
Plate 5 (c) of a mechanical analogue com- 
puter seems out of place in a book on 
electronic Computers. 

The necessity to generalise has produced 
some statements that the computer specialist 
might regard with suspicion. On page 141, 
one of the advantages of ferro-resonant 
circuits is stated to be low power consump- 
tion, which the designer of modern transistor 
machines would no doubt deny. The classi- 
fication of an ordinary magnetic tape system 
as dynamic storage is not consistent with 
standard use of the term. The implication 
that plug-in circuit packages allow a fault to 
be cleared in the time taken to put in a 
new package is a gross over-simplification 
of the problem of repair and maintenance of 
a large machine. Finally, page 163 gives a 
wrong impression of the ratio between the 
number of machines using servo-controlled 
magnetic drums and those using free running 
drums. 

However, this book can be recommended 
as a primer for beginners, despite the minor 
shortcomings. It is readable and up to date. 
A useful addition to the next edition would 
be a selected list of references for further 
reading. 


Marine Lubrication. By G. H. CLark. 
Scientific Publications (Great Britain), Ltd., 
Broseley, Shropshire. Price 100s. 

THIS is a monumental work consisting of 

forty-nine chapters, and is really a combined 

book on “* Marine Machinery and Lubrica- 
tion.” There are many chapters which do 
not deal with lubrication at all. For example, 

Chapter VIII is devoted to the fuel consump- 

tion and thermal efficiency of various types 

of marine machinery ; Chapter XVI deals 
with modern gear designs ; Chapter XX1], 
scavenging and pressure charging of diesel 
engines; Chapter XXIII, fuels used in 

marine diesel engines; Chapter XXXIV, 

free piston gas generators ; Chapter XXXV, 

marine gas turbines; Chapter XXXVI, 

elements of nuclear technology, and, strangest 

of all, Chapter XLII on modern marine 
boilers and associated machinery (where 
absence of lubrication is specially important). 

It is agreed that all these chapters added to 

the lubrication of marine machinery do make 


a complete text book on all aspects of 


machinery likely to be found at sea, including 
the chapters on nuclear propulsion of ships. 


The lubrication parts of the book are 
excellent, providing it is understood that the 
subjects are all dealt with in a general and 
practical fashion without the use of advanced 
mathematics. The chapters on steam turbine 
lubrication systems are particularly good. 
References to further reading are given at 
the end of each chapter, which is a very 
useful feature of the book. Even accepting 
the remarks in the early part of this review, 
which are intended to give an idea of the 
broad field covered by the author, it will be 
found that this is a very useful book for the 
practical man engaged in the construction or 
running of all types of marine machinery. 
The evaluation of the main factors affecting 
the lubrication of parts which so greatly 
contribute to the running and life of machi- 
nery, is very well done. 

The author quotes extensively from many 
papers on marine engineering but does not 
modify them as a result of his own experience 


or knowledge. For example, at the end of 


Chapter XXXVI, “Elements of Nuclear 
Technology,” he states that sea water contains 
1 part in 6000 of heavy water from which 
deuterium can be obtained, and it has been 
estimated that | gallon of water could 
provide as much energy as several million 
gallons of petrol. The first part of the 
statement is reasonably correct, although it 
should be a ratio of hydrogen to deutertum 
and not heavy water to light water, but the 
heat equivalent in each gallon of sea water 
providing the deuterium can be used is not 
equal in energy to several million gallons of 
petrol but between 39 to 165 gallons of petrol, 
depending on the particular fusion reaction 
which might take place. 


Festschrift fiir Richard Grammel. Zum 70. 
Geburtstag am 3. Marz, 1959. Edited by 
K. v. SANDEN, with the co-operation of 
A. Betz, H. Géortler, K. Klotter, K. 
Marguerre and E. Mettler. /ngenieur- 
Archiv, Vol. 28, 1959, Berlin-Gottingen- 
Heidelberg : Springer-Verlag, _ Berlin- 
Wilmersdorf, Heidelberger Platz 3. Price 
DM.52. 

THE present volume of I/ngenieur-Archiy, 
the well-known journal of applied mathe- 
matics, marks the seventieth birthday of 
Professor Richard Grammel who, in 1929, 
founded this publication and remained its 
editor-in-chief for thirty years. From its 
beginning it has been the aim of the /ngenieur- 
Archiv to foster the relations between scien- 
tific research and technical practice. To 
the approximately 1000 papers which bear 
witness over the years to the success of this 
policy, there are now added a further forty- 
five research reports on a wide variety of 
subjects contributed by students and friends 
of Professor Grammel. 


Books Received 


Aluminium Busbar. By A. G. Thomas and P. J. H 
Rata Hutchinson and Co. (Publishers), Ltd., 
178-202, Great Portland Street, London, W.1. 
Price 21s 

Neuzeitlicher Strassenbau Aufgaben und Technik 
By F. Neumann. Springer-Verlag, Berlin-Wilmers- 
dorf, Heidelberger Platz 3, Western Germany. 
Price DM.66. 

Windscale— Problems of Civil Construction and 
Maintenance. By Stuart Sinclair. George Newnes, 
Ltd., Tower House, Southampton Street, Strand, 
London, W.C.2. Price 25s. 

Handbook of Heating, Ventilating and Air Con- 
ditioning. Fourth Edition. By John Porges. George 
Newnes, Ltd., Tower House, Southampton Street, 
Strand, London, W.C.2. Price 30s. 


Technical Reports 


Modern Explosives. By the late Wilfrid Taylor, 
M.Sc., Ph.D. The Royal Institute of Chemistry, 
30, Russell Square, London, W.C.1. Price 6s 
This monograph was practically completed by 
Dr. Taylor when he died in 1958 and was finished by 
some of his colleagues in the Nobel Division of 
Imperial Chemical Industries, of which he was the 
Joint Deputy Research Manager. Few authorities 
on the subject of explosives could have been bette: 
qualified to write this monograph, for Dr. Taylor 
spent most of his working life dealing with explosives 
and allied subjects and had a world-wide reputation 
In this publication there has been condensed a vast 
amount of information which is presented in a clear, 
concise way to provide a comprehensive review and 
a guide which will be of value to students. The 
subject matter has been arranged under ten main 
headings : explosion and detonation, explosive 
characteristics ; intrinsically explosive substances, 
evolution of commercial explosives, physical pheno- 
mena of detonation, physical action of explosives, 
hydrodynamic theory of detonation, reaction mecha- 
nisms, coal mining explosives, and special applications 
of explosives ; concluding with a useful appendix 
giving formule of common explosive compounds. 


Timber Roofs for Factory Buildings and the Thermal 
Insulation (Undustrial Buildings) Act, 1957. Timber 
Development Association, 21, College Hill, London, 
E.C.4. Price free—The stress laid in the 1957 Act 
and in the Regulations formulated by the Minister of 
Power on the need to avoid undue fire risk in comply- 
ing with the insulation requirements makes it essential, 
in the T.D.A.’s view, to stress several points in 
connection with timber construction. First, that the 
restrictions with regard to the use of certain materials 
(including timber) apply to their use as insulating 
materials and not their use for structural or other 
purposes. Timber in the framework of the roof is 
therefore unaffected by the Act. Secondly, there are 
many ways in which timber can be used in roof con- 
struction, both singly and in combination with other 
materials, to contribute to the standards of insulation 
acceptable under the Act. Finally, there are numerous 
methods of treating timber and timber products (e.g. 
fibreboards), either during manufacture or after erec- 
tion, which will retard the surface spread of flame of 
these materials, making their use acceptable under 
the Act 

The purpose of this booklet is to provide informa- 
tion on these different aspects and offer a variety of 
constructions to meet the thermal insulation require- 
ments of the new regulations whilst making the best 
use of timber in other respects. Much of the informa- 
tion is provided in tabular form. 

Radio Research, 1958. Department of Scien- 
tific and Industrial Research. Published by H.M. 
Stationery Office. Price 3s. 6d.—The record of work 
in 1958 by the Radio Research Organisation on 
studies of the ionosphere and radio transmission 
includes a section dealing with special investigations 
for the International Geophysical Year. Arising from 
these activities, a programme was initiated for the 
production on a computer of N(h) profiles showing 
the distribution of electron density with height in 
the ionosphere. Such profiles can be derived from 
the ionograms which are produced at ionospheric 
observatories, but the necessary calculations are very 
laborious and, unless approximations are used, they 
can only be carried out economically with an elec- 
tronic computer. During the I.G.Y. the back- 
scatter plan position indicator at Slough was operated 
as part of the year’s observation programme, directing 
particular attention to the study of sporadic E 
ionisation. This technique has been applied at the 
Birdlip radio station of the Ministry of Aviation, 
where it has proved a useful adjunct to the operation 
of h.f. point-to-point and air-to-ground services. 
An account is given of the organisation’s participation 
in space research, which has provided a new tool in 
the form of earth satellites for the study of the 
ionosphere and wave propagation through it. Research 
continued on radio wave propagation through the 
troposphere. This work was extended to cover the 
effects on u.h.f. telephony with frequency modulation 
of delayed echoes along the relatively short, unob- 
structed transmission paths used by microwave 
links. Construction was begun of a transmitter and 
receiver using O-type carcinotron backward-wave 
oscillators capable of being swept over a 500 Mc's 
band, in order to examine the variation of signal 
amplitude with frequency. and arrive at conclusions 
regarding the maximum frequency bandwidth prac- 
ticable in services of this kind. The report also 
describes investigations of semiconductors and 
ferrites, and refers to the programme of radio measure- 
ments of secondary standard calibre up to the highest 
frequencies now in use. 
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Heat Exchange in a Self-Jacketed 
Fluid 


By C. D. WEIR 


1n interesting and unusual application of the theory of heat exchangers occurs 
in the case where a fluid is losing heat to the surroundings through a jacket provided 


hy itself. 


This arrangement is sometimes adopted, for example, in flow calori- 


meters where it is desired to restrict as far as possible the ** heat leak” from the 


measuring section 


single-jacket system and Fig. 2 for a two-jacket system. 


Fig. | illustrates the arrangement diagrammatically for a 


In the case of flow 


calorimeters, the measuring stations would, of course, be situated in the inmost 


Pass In eae h case. 


Though self-jacketing is a not uncommon device, curious! 


enough the equations governing the temperature distribution in the system, and 
therefore the heat loss, do not appear to have been given anywhere in the literature. 


/t seems worthwhile, therefore, briefly to present them here. 


It transpires that 


in the single-jacket case the problem is essentially similar to the determination 
of the temperature distribution in a single-pass shell and tube exchanger and to 


that of heat exchange 


Nesselmann' and the latter by Morley. 


hetween three fluids. 


The former has been treated bh 
Mathematically the problem is also 


analogous to the treatment of the two tube pass, single shell pass heat exchanger 


analysed by l nderwood.8 


features which are peculiar to the problem treated here , 
coefficients of the equations and the unusual terminal conditions. 


In view of this it will suffice merely to exhibit those 


namely, the modified 
The solution 


of the problem in the case of a double jacket is more cumbersome but presents 


no essentially new features 


an approximate 


solution has, however, been 


obtained for this case which may be found to have some points of interest. 


T is not the purpose of this short article 

to present numerical data on heat losses 
from jacketed systems since these will depend 
greatly on the physical circumstances obtain- 
ing in any particular case. In the analysis 
the assumptions (see, e.g. Hausen*) custo- 
mary in heat exchanger design have been 
made, namely, that the overall heat transfer 
coefficients and specific heats are constant 
in each section and that the jacket arrange- 
ment is long, so that end effects may be 
ignored. In this connection it should perhaps 
be emphasised that the relations are intended 
to serve as a guide in design; so many 
variables will usually be involved in the 
practical case that heat losses can only be 
determined accurately by actual measure- 
ment. 


SINGLE JACKET 


The arrangement is sketched in Fig. 1. 
The constant temperature of the surround- 
ings is denoted by ¢, and the temperature 
of the fluid at the inlet to the system by 4. 
The total effective surface for heat transfer 





between the jacket (or outer pass A) and 
the surroundings is F,4 and the effective 
surface from the origin up to some inter- 
mediate section is f4. 
the fluid in the outer pass at f4 is t4 and 
the corresponding temperature in the inner 
pass is tg. If fg is the effective surface for 
heat transfer between the inner and outer 
passes at f4 then we assume, as will normally 
be the case, that f/f is a constant a, say. 
As regards the origin and sign of f4 we 
adopt the following conventions : 

(a) the origin is at the outlet of the inmost 
pass for inward flow ; 

















fa 


The temperature of 


(b) the direction of f,4 positive is the 
direction of flow in the outmost pass. 

Let hy, hy be the overall heat transfer 
coeflicients between the outer pass and the 
surroundings and between the inner and 
Outer passes respectively and Cp4, Cp, 
the specific heats ; also let m be the time 
rate of mass flow. 

Introducing the normalised temperatures 


tate 
6, . (la) and 9; (1b) 
ti—l, t—t, 
and the normalised heat transfer surface 
d f ree ae 
Fy 
we easily find* from heat balance that 
db, ; , G 
>, (Os Ip). 4 
Pa / ) ) 
and 
do, 
dd PA, Va) ' : $ ¥ : (4) 
where for brevity we have written 
h,F, (Se) hyFy, ahyF, - 
) . (Sa) and p, . (5b) 
Pa MC » 4 Pr MCny MCpy ' 
where a=f4/f; and is assumed constant. 


Eliminating in turn 9, and 64 from equa- 
tions (3) and (4) gives the following relations 
between the normalised temperatures in 
each pass and the normalised area of heat 
transfer surface : 


d*9 { dv ‘ 
d¢* Pa do PaP s5a=0 (6a) 
d*0, dd, 

PaPx yO (6b) 


. ) 
dd* PL do 
in which it will be noted that the correspond- 
ing coefficients are identical 
The general solutions are 
i) 1 Aye? 4,e’*? 
0, Bye? + B,e’*” 
where 4,, 4, are the roots of the character- 
istic equations, i.e. 
Ay Pa 


ae i) PaPu- + 


The boundary conditions are 

§4=1 when ¢=0 

6,=9, when @=1.. . (8) 
of which the second is peculiar to a self- 
jacketed system. From equations (8) and 


* Hausen,‘ page 176 ff 





724 


ing in equations (3) and (4) in the usual way 
we obtain 


{ : (Ya 
if ‘ 
j / Pp 
Ay 
¢ 
As p 
Ay (9b) 
fy / 
( 
i P P 
Pi 
B, 1, (10a) 
F 
Pi] sa 
B, i. (10b) 
, p . 
[his completes the solution of the single- 


jacket Case. 


Iwo JACKETS 


shown 1n 
Denot- 


In this arrangement, which 1s 


Fig. 2, there are three passes 1n all. 


>, 


Fig. 2 


ing the inmost pass by C we have, in analogy 


with the quantities defined in the previous 


section, 
i 
(lc) 
f 
and 
bh, F 4 : 
/ (Oc) 
rons 
where b=-fe f, is a constant. In the relations 
(2) and (Sa) to (Sc) F4 ts to be taken positive, 
but in order to comply with the sign con- 
vention it is necessary to take the total 
heat transfer surface between the pass A 
and the surroundings as F4, and this ts 


to be borne in mind in inserting the boundary 
conditions 

Setting up the heat balance equations as 
before and performing the extremely cum- 
bersome eliminations required the following 


third order linear equation 1s found for 
U4 
ad a { au 
Pa (Pap PrP) 
a¢ “yy dg 
PaPsP M4 Q . ° (11) 


Analogous relations, with identical coethi- 


cients, obtain for 0g and 9¢. The boundary 
conditions, which require some care in 
setting up, are 

,=1 when ¢ | 

V4 » When ¢ =0 

0, =e when | (12) 

The general solutions of (11), namely 
UO, 1 Ax ? A‘ ¢ (13) 


and its analogues contain nine constants of 
which three are determined from the boun- 
dary conditions (12) and the remaining six 
by ‘comparison of coetlicients. The expo- 
nents of u;, Ys, #gs are, as usual, the roots 
of characteristic equation 


(PaPi pP p yun Pp iPuP Q 

— (14) 
and are all real and, in general, different. 
The further derivations are straightforward 


but so cumbersome as to be of little prac- 
tical utility. They will therefore be omitted 
here in favour of a brief outline of a more 
useful approximate — solution We. shall 
return to this case in considering a numerical! 
example. 

SOLUTION 


Two-JACKET CASt A PPROXIMATI 


[he approximation depends on the physic- 
ally obvious fact that the influence of the 
temperature distribution of the third (inmost) 
pass on the temperature distribution in the 
first (Outmost) will be of secondary 
magnitude and may, to a first approxima- 


Pass 


tion, be ignored. This is equivalent to 
assuming p,--O in determining the tem- 
perature distribution, 

O,- U4(9) (15) 


in the first pass. We may then proceed to 
determine the temperature in the inner 
pass regarding the temperature distribution 
in the outer pass as arbitrarily fixed and 
given by equation (15). 

With the same conventions of origin and 
sign as given previously the differential 
equation (6a) holds and has the solution 


ot) 


0, {ie °" 15 (16) 
However the boundary conditions now read 
H,=1 when ¢ | 
84-9, when ¢@-0.. » 4) 
giving 
Ls —-p 
A, (18a) 
np . , ‘ 
/ / 
ee 
1. . (18>) 
/ pP hrs pP 


If now we take heat balances for the centre 
and inner passes and carry out the elimi- 
nations as before we obtain the following 
equations for 9, and 9 


a-) dao dd) 
) ) ) p p, af 
d PB ag Put d 
(19) 
and 
1-0 do 
ig? PBGg PoP” PP AMO) 
ee ae (20) 
On substituting from (16) we obtain 
d Oy db; 
) ) 9 
dd PL Ad Pol 
PAA, ~pole? — ABs + pcde’*? } 
(21) 
and 
av dive ’ : 
p Pup ) P uP (Ai r Ast ) 
agp* ”“ ad 
(22) 
A particular integral of (21) is 
Kye Kye af 
where 
PpOAQ+PrdAi s 
K, “=7 - } ~ (23a) 
Ay -P BA -P bP 
and 
rls o 
foe. . , 8 
* 43 Puhe—P BP 


giving the complete solution of equation (21) 
in the form 


8, Bie™? +- Bge™? + Kye? +- Kee (24) 
Similarly it is found that 
Oo = Cye™? + Cxe™? + Le? + Le? (25) 
where 
ta PabcAr » . « (26a) 
A1— PB‘ —P BP 
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and 
(26h) 
Pp fio P, Pc 


In equations (24) and (25) 4, 4. are the 


roots of the characteristic equation. 
Pspco 0 (27) 
ang 2... 8... < are constants to be 


determined from the boundary conditions, 


namely 


when l + Me 


and by comparison coefficients. It is found 


that 
p s 
( B, (29a) 
Pp 
p 
( B (29h) 
Pp 
and 
B CY (ay) — X(42))A1 + (Ya) — X (02) A: 
) 
¥ (41) — X (7%) 
. a (30a) 
B CT tA) V¥(r,))A (Y(A.) — X(4)) As 
) 
\( ) Y(+ ) 
(306) 
in which 
\(4) é 7 a ee (31a) 
/ p 
Pp a 
V( (314) 


he values of Aj, Aj have already been 


given in equations (18a) and (184). 


\n example of the application of the 
results presented above is given as an 
Appendix. Finally, it is worth noting that 
an interesting application arises in the case 


of a Joule-Thomson calorimeter where, by 
the application of a twin-jacket system, it 1s 
possible to arrange for the net heat leak 
to be zero ; the discussion of this application 

1 scope ol this 


would. however, exceed the 


artic 
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APPENDIX 


As an example we consider 
solution of the two-jacket case. We assume 
Pa=0°6; pzr=0-4; pe=0-2; these values 
are of the order which might be expected 
to arise in a laboratory-scale flow calorimeter 


the exact 


lor a gas 

Substituting these numerical values in the 
characteristic equation (14) we obtain by 
trial and error solution of the cubic 


0-378 ; ps 0:054; wu 0-923, 


It is easy to show that the constants B,.., 
C,.., In the analogues of (13) have the form 


B (45> Pa tPaAay 


l 
B,—=—I PatPBA 
ana 
| Po ‘ 
( (ut ) n : 
py Pav Me bee 
l P, 1’ 
pee? Pa PBT + pe 
C; J 0B) 4: 
; (sh At 3 mee, f 
Pas PATPE ; 
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Fig. 3 
From which we find 
B,= 2:°4444, C,=1-500A; 
Bj=-1-365A, and C.=1-500A 
B O-S8O8A ( 1- S004 


Introducing the boundary conditions into 
the general solution (13) for 64 and its 
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analogues for 9, and 6 and substituting 
the values for the constants we obtain the 
following set of three linear equations 
between A,, A,, A; : 
0:686A,-+1-055A,.; 2: SI8A3 = 1 
1-444.4; ; 0:365A;— 1-8084;—0 
0:648A4;-— 0-1425A, 5§-815A;—0 
giving finally 
A; 0-488; B, IS2s. © 0-732 
A: 1-480; B 2:020; Cz 2-220 
1, 0-0909:; B 0-0735; ¢ 0-136 


The results of the computation are illus- 
trated in Fig. 3. The remarkably small 
temperature change in the inner section C 
illustrates convincingly the value of self- 
jacketing in calorimetric experiments 
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A Critical Look at the Novikov Gear 


By HARRY WALKER, D.Sc., M.1.Mech.E.* 


The author examines those claims for the Novikov gear which have 


so far been 


clearly made, and which are capable of being assessed from existing knowledge. 

He concludes that, although many of these claims are exaggerated, the Novikoy 

gear could, by suitable development and with modern processes, be made to give up 

to about double the load capacity of the corresponding involute gearing, and that 

there is now every reason for practical research on a@ subject which might prove to 
be a distinct development in gearing. 


T this early stage in the development of 
A the Novikov gear, | would not presume 
to make an assessment of its merits, Were it 
not for the fact that I do feel to have a 
locus standi in view of having made and 
published, some twenty years ago, an 
incursion into the same subject in the way 
of an analysis of what at that time I called 
the * arcuate ~ gear, and which is now known, 
in similar basic form, as the Novikov gear. I 
also think that there are certain misunder- 
standings, both on the part of those who have 
written against and for the Novikov gear, 
and if these are corrected, as they easily can 
be, it may help to form a clearer view for 
immediate guidance. There are many debat- 
able questions about the Novikov gear which 
can only be decided after a long experience, 
and I propose in the main to discuss only 
those aspects of the subject on which there is 
at present sufficient knowledge to make a 
reasonably accurate judgment . 

In the analysis to which | have reterred, 
it was shown that, apart from its Outstanding 
practical advantages, the involute was the 
worst possible tooth form, from the point of 
view of load capacity, and that a much better 
performance could be expected if it were 
possible to make the lines of contact lie in 
or near a plane transverse to the gear axes, 
instead of lying along lines in the general 
direction of the helix, as occurs in the 
involute gear. It was then shown that this 
transverse contact condition could be ideally 
fulfilled by making the tooth profiles of a 
pair of helical gears in the transverse section, 
as circular arcs with coincident centres at the 
pitch point, as shown in Fig. | which ts 
reproduced from the original article. 


Milnrow. 


* John Holroyd and Co., Ltd 


It is on this basic principle that the 
Novikov gear has been designed (with one 
modification which will be discussed later) 
and is now being enthusiastically acclaimed 
and manufactured in Russia. 

At the time of my analysis it was not 
considered that the then existing plant could 
produce the * arcuate” gear with suflicient 
accuracy to show up its advantages in prac- 
tice, and it was not proceeded with. 

The first notice of the Novikov gear in this 
country was in February, 1958, when the 
Engineers’ Digest published a_ technical 
translation from the Russian. At that time I 
was not particularly impressed because the 
technical basis used by the author, A. L. 
Kaluzhnikov, to compare the load capacity 
of the Novikov gear with the involute gear 





PITCH LINE 
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P/> Von, 
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Fig. 1—The basic form of the Novikov gear has 
circular arc profiles which make instantaneous line 
contact in the position shown when the centres of 
the arcs coincide at the point of tangency of the 
pitch lines. Continuous transmission is obtained by 
making the gears with helical teeth. In the Novikoy 
development of this form, the radii of the arcs 
differ by a small amount (as shown in Fig. 4) 
so that the line contact becomes theoretical point 
contact. This diagram is reproduced from an analysis 
which was written by the author twenty years ago 











ans 
}25 








was not correct and tended to favour th« 
Novikov gear to an exaggerated degree. 
About nine months later, the Mancheste: 


Guardian published a less technical version 
which naturally reached a wider general 
readership and, along with other increasing 
publicity, caused more interest and comment. 
A more recent article in the Guardian has 
summed up this comment as “an almost 
violent reaction and controversy” in this 
country and a ™ sceptical and unimpressed ” 
attitude from experts in the States. 

Of those comments which | have 
many of them come from people of long 
practical experience, Who have pointed out 
that with concave convex — profiles 
which could be described as being, at any 
rate, somewhat similar to the Novikov gear, 
have been already tried in this country—a 
perfectly natural thing to say, because 
although Novikov has undoubtedly contri- 
buted something new, he apparently knew 
nothing of previous work on the same subject, 
most of which has been carried out in this 
country and in the States. The commentators 
have also said that gears with concave convex 
profiles have not met with such success as 
would lead one to believe that the Novikov 
** point contact “ feature would alone produce 
the results now claimed in Russia. My own 
opinion is that if the case for the Novikov 
gear had been better presented in the first 
place, with less possibility of misunderstand- 
ing, it would have had a better reception and 
less opposition. 

Phe final truth of the matter will only be 
decided by practical test followed by some 
years of practical application and, even then, 
much depends on the insight with which 
reported results are interpreted. There are 
many examples of new products whose 
merits or faults, often due to wishful thinking 
or over-enthusiasm or commercial interest, 
have remained distorted from reality for 
many years before falling into a true perspec- 
tive. The claims from Russian sources for 
the Novikov gear have, however, already been 
stated so positively and with such assured 


seen, 


gears 


finality that it does seem only rational 
to examine the subject from whatever 
certain knowledge already exists so as 


to have as clear an understanding as 
possible of what might be a major develop- 
ment. It is, therefore, proposed to look 
more closely into those claims for the 
Novikov gear which have already been most 
clearly made and to anticipate how nearly 


they can hope to be achieved in future 
practice. 
ADVANIAGES CLAIMED FOR THE NOVIKOV 


GEAR 

A fair summary of the advantages claimed 
for the Novikov gear as compared with 
conventional involute gearing is given below 
All these are taken from the references to the 
Novikov gear listed at the end of this article 

Load Capacity-——-An increase in load 
capacity up to five times that of the corres- 
ponding involute gears is claimed. Another 
statement, presumably a translation, says 
that Novikov gears are being made “* two to 
two-and-a-half times smaller than the involute 
If this can be retranslated as meaning 
that the linear dimensions (i.e. the diameter 
and face width) of the Novikov are 
rather less than half those of the involute 
gear, then the relative load capacities of 
equal-sized gears would be in the region of 
6 or 8 to |, but it is doubtful whether this 
meaning was intended to be conveyed in the 
original Russian script. It is also stated that 
the weight of the Novikov gear is “ two to 
two-and-a-half times smaller than” the 
weight of corresponding involute gears. This 


ones.” 


geal 














does not logically agree with the previous 
statement 
Effi CnC) Powe! losses in the Novikov 
j 
gear due to friction are stated to hy Irom 


two to two-and-a half times smaller than the 
corresponding Olute gears.’ 

Point Contact Ihe fteature of point 
contact. on which much discussion has 


described as “a new approach 


centred, 


to the principle of meshing Line contact 


| 


described as a ~ degeneration of point 


contact 
Novikov 


standard gear- 


stated that 


can be manulactured o! 


Vanufacture It 
#eca§&s 
low sensitivils 
to machining One report 
sensiluvily to errors in manulac- 


cutting machines and have a 
naCcuracies 
claums /ess 
ture than 


Running 


the involut 
Permissible 


“much 


peripheral 


higher 


ypeeds 

peeds are claimed to be 

than those in conventional gearing 
Pitting.—-lt is that “* Novikov gears 


said 


have none of the defects of involute gears 
one of these defects is pitting 

Cost._-From a statement of how many 
million roubles are to be saved in Russia 


during the next few years by using Novikov 


inferred that the com- 


bined material and produchion Costs, includ- 


gears, a claum can be 


ing smaller gearboxes and larger bearings. 


are less than for conventional involute 
years 

What an impressive list of claims |! Hardly 
one item from a hypothetical list of desirable 


perfect gear would be found 
this fist 


resolution ol 


qualitic » OF te 
omitted trom 


Adhering to oul eXanuning 


in detail only those claims which can, at 
this stage, be reasonably discussed on 
factual grounds, we can quickly by-pass 
several of them with the brief (but admit- 
tedly speculative) comment below, reserving 
the major arguments for what are in fact 
the decisive elements of comparison, namely. 
relative load capacity (Which is bound up 
with this question of point contact) and 
relative sensitivity to manutacturing and 
mounting errors 
EERICIENGY 

Ihis can only be decided by lest eXperl- 
CNC It quite likely on theoretical 
grounds, that equally dimensioned involute 


running at the 


and Novikov gears, same 
peripheral and rotational would 
show a higher net efficiency for the Novikov 
gear. Whether this the ordet 


of a change from (say) 99 per cent for a well- 


speeds 


would be ol 


made involute gear to 99-5 to 99-6 per cent 
for an equally well-made Novikov gear, 
and whether this difference is measurable, 
are both doubttul If advantage is taken of 
the claimed increase in load capacity of the 
Novikov gear by making it smaller than the 
involute gear (and it may safely be assumed 
that no one in their normal senses would 
dream of making Novikov gears unless they 
could be made smaller than the volute 
gears) then the reduction in peripheral 
velocity tor a given rotational speed would 


result ino a higher coetlicient of tricuion 
which would tend to counteract the inherent 


the Novikoy 


estion ol 


efhcrency advantage ol veal 
In any 


not of first 


r} . j } r 
Case, the Qu elficiency 1s 


importance 


PITTING 


otherwise OF pilling ts 


Ihe incidence or 
another questo! 
by actual test, but | am of the opinion that 


there would be less pitting in the Novikov 


which can only be decided 


gear as the contact conditions are somewhat 
removed from those conditions which 
known to be most conducive to pitting 


ar 





RUNNING SPEEDS 


1 could have understood this claim better 
if it had referred to “ permissible rotational 


speeds ~ instead of “ permissible peripheral 
speeds.” If, for a given application, the 
Novikov gear is made smaller than the 


involute gear, then its peripheral speed is 
smaller. Its rotational speed could there- 
fore be increased before achieving the same 
peripheral speed as the involute gear. If 
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Fig. 2—Zone of contact of involute helical gears 
noise and surface scuffing are the criteria 
by which speeds are limited, then it is 
ditlicult to believe that the Novikov gear 


can be run at higher peripheral speeds than 
the involute gear; if the claims for load 
capacily are sustained and taken advantage 
of by using smaller gears, then the rotational 
speed can be made higher. Comparative 
dynamic overloads, discussed under a later 
heading, must also be taken into account, 
and tend to show that at equal peripheral 
speeds, dynamic overloads on the involute 


gear are less than those on the Novikov 
veal 
CONTACT CONDITIONS OF THE INVOLUTE, 
ARCUATE AND NOvIKOV GEARS 


In coming to the inter-related questions 
of load capacity, point contact, and sensi- 
tivity tO manufacturing errors, it is as well 
first to have clear definitions of what we 
shall be talking about 

Fig. 2 then, shows helical 


the gear ol 


involute form in transverse section with the 
“ zone of contact 
contact 


™ projected along- 
place along the 


familiar 


side. The takes 
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series Of straight lines which move uniformly 


across the face width when the gears are 
revolved uniformly. 
Fig. 3, which is reproduced from my 


analysis of twenty years ago, shows the true 
arcuate gear, with circular arc profiles of 
equal radu, which make only instantaneous 
contact on the transverse section, but give 
continuous motion when made in the form 
of helical gears. In this case the lines of 
contact are arcs, which show as straight 
lines when the zone of contact is viewed in 
the elevation shown, and these lines move 
uniformly across the face when the gears 
are turned uniformly. 

Fig. 4 shows the Novikov gear (we shall 
consider only the helical type of Novikov 
gear) which 1s similar to Fig. 3 except that 
the radi of the wheel and pinion profiles 
differ by a small amount (exaggerated for 
diagrammatic clarity) so that the line of 
contact of Fig. 3 becomes a “ point” in 
Fig. 4, and points again move 
uniformly across the zone of contact when 
the gears are turned uniformly. 


successive 


Point CONTAC] 

\n accepted method of comparing the 
contact stresses in different types of gear, 
and so arriving at an estimate of the com- 
parative load capacities, is (subject to certain 
reservations) by means of the Hertz equa- 


tions for the stress in elastic bodies which 
make either point or line contact. Kaluzh- 
nikoy, in his translation printed in the 
Engineers’ Digest, describes the arcuate 


gear as the basis of Novikov’s system ot 
gear meshing, and he uses the Hertz formulx 
to show that the contact stresses for a given 
torque are less in the arcuate gear than in 
the involute gear. He then states the prefer- 
ence for point contact for the sole reason 
that full arc contact cannot be attained in 
practical manufacture and mounting. | 
stress this because there seems to be a belief 
that the reduction from line contact to 
point contact is a virtue in itself, which ts 
quite untrue. [here is a very definite 
advantage in that it gives the arcuate gear 
many of the accommodating properties of 
the involute, but beyond this, it does not 
provide any additional load capacity, and 
the highlighting of ** point contact” can 


only be regarded as a publicity extrava- 
ganza. i personally give highest credit to 


Novikov tor the very simple and elegant 
device of profile modification which he has 
devised and which is an accomplishment in 


itself good wine needs no bush. It ts 
not, however, unnatural that enthusiastic 


supporters of the Novikov gear should over- 
emphasise the virtues of ** point contact,” 
as it is the only feature which distinguishes 
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kip. 4—Zone of contact of Novikov helical gears 
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the Novikov gear from known practice 
The translated words of the patent specifi- 
cation are perhaps the ones which put this 
consideration of point contact most clearly 

* The radii of the tooth profiles may be 
similar in value and equal to the distance 
from the pitch point to the instantaneous 
axis. Then the centres of both profiles will lie 
on the instantaneous axis.” This, of course, 
is a description of what we have called the 
arcuate gear. The same quotation then 
continues : 

“In this case point meshing degeneratest 
into a particular form of line meshing, but 
this requires extremely high accuracy and 
absolute stability of the centre-to-centre 
distance, which in practice is not obtained. 
In designing the teeth one should restore the 
preference for the point meshing with a 
slight difference in the value of the radii of 
the profiles, having in mind that during 
technological and actual running in of the 
teeth the point meshing will approximate to 
the above mentioned line meshing, although 
the theoretical contact will then be of the 
point type.” 

Nowhere in the translation of the speci- 
fication is there any claim that point contact 
does other than what is clearly stated in the 
above abstract, and it is made quite clear 
that every attempt must be made to get the 
closest approach to line contact whilst only 
permitting sufficient difference in the radii 
to allow the minimum necessary for the 
accommodation of manufacturing and deflec- 
tion errors. If the reverse were true, that 
point contact does indeed improve load 
capacity, then why not go further and make 
the contact still more localised by engaging 
the arc form pinion with a straight sided 
wheel tooth, or a wheel tooth such as would 
be produced from a straight sided (conical) 
grinding wheel moving in a helical path 
without any generating motion. This would 
go even further to reduce manufacturing 
errors since the wheel would be of ideal 
simplicity. 


LOAD CAPACITY 


Although most of us have been taught to 
shudder at the thought of point contact 
between sliding and rolling surfaces on a 
gear or other mechanism, the term can be 
misleading and means nothing at all unless 
accompanied by a statement of the closeness 
of fit at the theoretical point of contact. 
The relative contact features of the involute 
gear and the Novikov gear may perhaps be 
visualised with the aid of the diagrams in 
Fig. 5. 

These show at 4, B and C the respective 
contact lines, or points, of the involute, the 
arcuate and the Novikov gear surrounded 
in each case by contour lines which illustrate 
in a purely diagrammatic fashion, the close- 
ness of approach of the gear surfaces around 
the region where “no load ~ contact takes 
place. An area of surface proximity ts thus 
defined. 

A method of comparing the load capacity 
of different gears can be based on the Hertz 
method of determining stresses in elastic 
bodies subject to pressure. With this 
method it is possible to calculate the maxi- 
mum contact stresses in gear teeth at the 
instantaneous contact. It only applies to 
static conditions of loading and when 
applied to moving gears it is subject to 
certain reservations which are dependent 
on the relative movement of the surfaces as 
influenced by lubrication. In conjunction 

The word “ degenerates ’* is obviously here used in a tech- 
nical sense rather than in the English sense of reverting to a lower 


order. This is a misfortune of translation and perhaps the word 
** reverts "’ would have made the content more clear. 
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with an empirical “speed factor” it ts 
known to give reasonably accurate results 
when applied to involute helical gears, all 
of which have a similarity of surface move- 
ment. Its use may be open to some question 
if applied to a comparison of gear teeth which 
have fundamentally differing surface move- 
ments, such as the involute and the Novikov 
gear, but probably not to a sufficient extent 
as tO Cause serious error, and in any Case it 
has already been used by the Russian writers 
on the Novikov gear, so that they apparently 
accept it as a reasonable basis of comparison 
In my analysis of twenty years ago | made 
such a comparison of the comparative load 
capacities of the involute and the arcuate 
gear, and on reviewing this | have no reason 
to vary the conclusion reached at that 
time. 

A particular case of the well-known Hertz 
analysis of contact stresses in solids under 
pressure is that in which two cylindrical 


surfaces make line contact. Similar con- 
ditions of contact occur on most gears 
having line contact, including both the 


involute and arcuate gear. By finding the 
radius of the curvature of the teeth in a 
plane normal to the direction of the line of 
contact, and knowing the total length of the 
line of contact, the Hertz conditions are 
simulated and the surface stress can be cal- 
culated. Using this principle and making 
one or two approximations (actually involute 
gears have conical contact rather than 


cylindrical contact) I derived an expression 
for the relative load capacity of involute 
the 


and arcuate gears which in ultimate 


aw 




















(a) (b) (c) 
INVOLUTE ARCUATE NOVIKOV 
Fig. 5—This diagram illustrates by contour lines 
the surface proximity of involute, arcuate and 
Novikov gears 


result depended only on the helix angle, 
and the pressure angle (mean pressure 
angle in the case of the arcuate gear) and 
the base lead angle of the involute gear. For 
the particular case of the normally used 
values of 30 deg. helix angle and 20 deg. 
pressure angle, it was shown that for involute 
and arcuate gears of the same size, the load 
on the arcuate gear could be 2-45 times 
that on the involute gear. 

This result is based on the assumption 
of using the same helix angle and pressure 
angle as are normally used on conventional 
involute gears. It may be that these are not 
the optimum figures for the Novikov gear. 
A lower helix angle tends to reduce the 
stress because the loss in number of teeth 
simultaneously in contact is more than offset 
by the improvement in relative curvature 
at the place of contact. 











Kaluzhnikov, after describing what we 
have called the arcuate gear as the basis of the 
Novikov gear, relers to the Hertz equation 
as being a means of stress Comparison, and 
then proceeds to make a comparison of the 
relative curvature between the  involute 
and the arcuate gear, both taken in a plane 
transverse to the vear axis. This, of course 
the that the relative 
curvature of the arcuate contact 1s infinitely 
greater than that of the involute. It would 
have been just as reasonable, and just as 
misleading, to say that the relative curvature 
of the involute, considered in a plane con- 
taining the involute line of contact, 1s inti- 
nitely greater than that of the arcuate gear 
For a true comparison, the relative curva- 
ture of each gear should be considered in a 
plane normal to its own line of contact 

Coming now to the load capacity of the 


leads to conclusion 


Novikov gear with its theoretical point 
contact, the particularisation of the Hertz 
expression for cylindrical contact no longe1 


holds good, and if a calculation is to be 
made, it must be carried out by the much 
more diflicult form of the Hertz equation 
for the general case of two non-uniform 
bodies making point contact. Fortunately 
it is Guite unnecessary for our purpose to 
embark on this unpleasant task, as a little 
thought makes it immediately obvious that 
if Our two Imaginary cylinders are shortened 
in length (by reducing to or near to point 
contact) the contact stresses for a given total 
pressure must necessarily show some cor- 
responding increase, since the specific pres- 
sure per unit length of line of contact is 
increased, even though the relative surface 
curvature is hardly altered. 

This then leads to the overall conclusion 
that the contact stresses of the Novikov 
gear can never be than that of the 
corresponding arcuate gear (apart of course 
from stress concentrations caused by manu- 
facturing inaccuracies). It equally follows 
that the load capacity of the Novikov geat 
can never be more than two-and-a-half times 
that of the corresponding involute gear, 
but this is subject to all the reservations 
already referred to. 

It is perfectly clear that the gears are 
being manufactured in Russia with a mini- 
mum difference between the radu of the 
tooth profiles so as to ensure the closest 
approach to line contact without resulting 
in interference caused by manufacturing o1 
distortion errors near the crests of the teeth 
of either gear of a pair, and | am conse- 
quently prepared to believe that a load 
capacity ratio of something approaching 24 
can be achieved in practice, especially as the 
approximations which were used in calcul- 
ating this ratio do, if anything, favour 
the involute form. But taking for the 
moment a speculative view of the various 
reservations | do not think that a much 
higher ratio than this can be obtained. If 
it should prove, over long experience, that 
this ratio of 24 can be attained or nearly 
attained, it will indeed be a worthwhile 
achievement, especially if, as seems possible, 
the Novikov modification to point contact, 
in combination with modern improvements 
in manufacturing processes, overcomes the 
main obstacle which has always previously 
existed in the way of any competitor to the 
conventional involute. 


less 


TOOTH INTERFERENCE 


There is an inherent interference in the 
arcuate gear in that if the rolling (pitch) 
circle of the larger gear is positioned on its 
circumference the points of the wheel teeth 








will dig into the solid metal of a pinion 
tooth of are profil 

There are several ways of overcoming 
such interference ; in fact if the gears arc 


produced by a rack cutter or hob, the inter- 


fering part would automatically be cut away 
Another 
adopted on the Novikov gear (judging tron 
the few illustrations which have been repro- 


method which seems to have | 


duced from Russian sources) Is to positiol 


the pitch (rolling) circles one just outsidk 


the circumference of the wheel, and the 
other near or below the root circle of U 
pinion—a perfectly satisfactory, if somewhat 
unconventional, solution (This would not 


| 


olve the problem for a Novikov gear design 
hick 


Willell 


ars have a full addendum 
Phe Novikov 


would also, if carried to a 


both ve 
and dedendum.) modification 


to point 


contact 
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Fig. 6—Interference between the tip of the wheel 


tooth and the base of the pinion tooth 


This gives convex and concave profiles with 
point contact on the transverse section, but 
| contact in a plan view of the zone of 
col t. It may be conceded that if such a 
gear Wel ven up relief in accordance with 
modern practice, it would hardly differ, 
especially in practice. trom the Novikov 
point contact veal 

There ts doubt, however, that the 
Novikov modification is extremely effective 
and shows great artustry. I do not think 
it has been fully realised that the Novikov 
modification really does achieve something 


of the variable centre distance properties of 
the involute gear. At the same time one 
cannot help observing that a basic rack 
having circular arcs on the normal section, 
arranged to give some up and root relief. 
might be a more practical solution from the 
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point of view of giving more facile manu- 
facture of the tools and gears by existing 
processes, whilst giving all the advantages 
claimed for the Novikov method (Fig. 7). 

For those who think that theoretical point 
contact should be avoided I would point 
out that it ts used, perhaps less consciously 
than in the Novikov gear, on many types of 
other than helical, and is one of the 
advances made in recent years in gear 
technique and manufacture. All gears have 
theoretical line contact but this is frequently 
reduced to point contact either in the initial 
running of the nowadays more 
deliberately, in their manufacture. 

Spiral bevel gears and worm gears are 
both examples of gears having theoretical 


geal 


fears, Ol 


line contact Under variable load (and 
consequently variable deflection) or more 
simply by inaccurate mounting or manu- 
facture, line contact cannot be maintained, 


and ts reduced to point contact. but with a 
close proximity of the surfaces of the teeth 
Ihe modern method is to modify the teeth 
in manutacture so that the point contact 
exists from the beginning, and it is not left 
for the gears to wear in and damage them- 
selves by prolonged running. A worm- 
Wheel tooth is concave in the direction of 
its main contact lines, and the method 
consists in effect of increasing this curvature 
just sufficiently to ensure that there will be 
interference at either end of the tooth 
face under the worst conditions of mounting 
and deflection likely to be met with. This 
is quite analogous to the Novikov modifi- 
cation in that line contact is reduced to 
point contact only by the minimum amount 
necessary to avoid the undesirable results of 
manufacturing and deflection errors. 


no 


COMPARATIVE DYNAMIC OVERLOADS 


It is quite likely that dynamic overloads on 
the Novikov gear will be higher than those on 
the corresponding involute gears, because of 
the more rigid tooth form with less tooth 
deflection. Some years ago, following a 
series of experiments on tooth deflection of 


involute gears, I suggested an empirical 
formula for finding the amount of tooth 
deflection for a given load acting on any 


tooth form, and suggested that, as a rough 
guide on comparative dynamic loads, the 
dynamic load tends towards a maximum 
which is equal to the load required to bend 
the combined teeth of a gear pair by an 
amount equal to the magnitude of the pitch 
errors. Applying this method, we find that 
the combined deflection on involute gears Is 
more than 50 per cent greater than that of 
Novikov gears. Consequently, for an equal 
level of manufacturing errors, the maximum 
dynamic load for the involute gear is only 
two-thirds that of the Novikov gear 

The effects of axial load distribution, 
overlap ratio, and helix angle can only be 
decided by the results of prolonged practical 
usage and test. A lower helix angle than is 


usually adopted for conventional helical 
gears of involute form would favour the 
Novikov gear if examined strictly on the 


grounds of surface stress, but may not be 
favourable from a more practical view of 
achieving smooth running and avoiding 
violent changes in tooth loading on gears 
of narrow face width. 


MANUFACTURI 


It is absurd to suggest that the Novikov 
gear is less sensitive to errors in manufacture 
than the involute, or that it can be manu- 
factured on normal types of gear production 
machined 
involute. 


with the same accuracy as the 
The cutters for producing the 
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Novikov gear are of more complex form 
and more difficult to test for accuracy than 
the simple straight-sided involute generating 
cutters. Errors in cutting depth, eccen- 
tricity Of mounting of cutter or work have 
more on the Novikov than on the 
involute. Finishing the Novikov gear by 


effect 


grinding is impossible on many existing 
types of machine, and on those where it 


can be ground, special wheel trueing devices 
may be required in some, but not all, cases, 
which would the probability of 
errors. . 

It the Novikov gear, or any other modifi- 
cation of the true arcuate becomes 


/ \ 
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TRANSVERSE SECTION OF TEETH 


Fig. 7—Illustrating the use of a normal basic rack 
of arc form 


widely adopted, it could lead to a changed 
outlook in the form and design of machinery 
for its production. One is led to speculate 
whether generating may even 
revert to form grinding processes or semi- 
generating processes. Why not ? One of the 
main advantages of the generators is con- 
nected with the involute form only, in that 
it enables simple and easily manufactured 
tools, or straight-sided grinding wheels to 
be used. On the other hand a generating 
process, as compared with a forming process, 
requires additional complications on_ the 
machine, all of which make for a less rigid 
form of machine, and additional trans- 
mission errors in the mechanism of the 
machine which are in turn transferred to the 
gear being produced. Most form cutting is 
antiquated and slow, but maybe this is 
because it has never been developed ; 
some form grinding machines are reasonably 
fast because they have been developed along 
with other modern improvements in engin- 
eering. 

An interesting example of successful form 
cutting, and one which happens to have a 
our discussions of 


processes 


particular bearing on 

the Novikov and arcuate gears, is that 
shown in the photograph of Fig. 8. These 
gears have the full arc or basic Novikov 


profile, and have been successfully produced 
by John Holroyd and Co., Ltd., for many 
years. They are used for compressor rotors 
designed by Svenska Rotor Maschiner A.B.; 
the advantage of the arcuate form, which is 
used in its complete sense, is that the mesh- 
ing teeth, when cut with little or no back- 
lash, make a complete seal in the transverse 
section. A forming process for producing 
the tools and rotors was developed by Mr. 
Frank Stott of the Holroyd company and many 
thousands of rotors have already been made 
for some years, and machines have been 
made and supplied in many countries all 
over the world. The rotors can be either 
self-driving or connected by timing gears. 
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Fig. 8—This pair of helical gears of over Ift circular pitch is an extreme case 
of the Novikov gear, in that a completely semi-circular tooth maintains instan- 
taneous contact all round the profile and thus provides the seal which is necessary 


for their use as rotors. 


An excellent testimony to the accuracy 
with which the rotors can be produced by 
form cutting is found in the fact that, when 
they are designed to be driven by timing 
gears, only the very best of modern gear 
machines are capable of making tming 
gears of such accuracy as will enable the 


rotors to be operated with the minimum 
tooth clearance and backlash with which 
they can be produced 
APPLICATION OF Novikov GEARS 
I have been rathet ed that, accord- 
ing to the few reports | have read on the 
progress of introducing the Novikov gear in 


Russia, it seems to be used for general power 
transmission rather than special applications 
where its advantages, should they prove to 
be sustained, could be expected to show 
most effectively. It seems to me that the 
real value of the Novikov gear should begin 
where the involute ends. Very few involute 
gears for ordinary applications are at 
present designed to the limit of their possi- 
bilities. in the sense for instance of using the 
best class of materials and the most accurate 
production methods. For such everyday 
applications in which unhardened gears are 
used, if an increase in their load capacity 1s 
required, it may be thought better to con- 
sider first whether involute gears of the same 
size could be improved, rather than to 
change to Novikov gears. An added heat 
treatment operation, or even a gear grind- 
ing operation, might still keep the involute 
gear at a lower level of expense. There are 
however, other applications of gearing (par- 
ticularly to modern developments) where 
the involute gear at its best and most expen- 
sive fails to meet the designers’ requirements 
in that its weight or size causes a restriction 
in the full use of associated parts which 
may be far more important than the gears 
which drive them and where the expense of 
the gears is of little comparative importance 
In some such instances the Novikov gear, 
or something like it, might have a far- 
reaching effect. 
GEAR GRINDING PROCESSES 

Pursuing this line of thought, that a 

change from the conventional involute will 


Such rotors have been designed by Svenska Rotor 
Maschiner A.B. and manufactured for some years by John Holroyd and Co., Ltd., 
using machines and processes developed by Mr. Frank Stott 


show to greater advan- 
tage on the high quality 
class of gear applica- 
tion, we naturally think 
of case-hardened and 
profile ground gears, 
which, in addition to 
giving the best quality, 
also have the advantage 
foranon-involute form 
that the process by- 
passes many of the 
production difficulties 
which would otherwise 
arise. All operations 
up to the gear grinding 
stage could be done on 
standard machines 
without any particular 
difficulties and the 
onus of securing final 
form and accuracy 
would rest with the gear 
grinding process. With 
the accuracy that might 
be expected from gear 
grinding it should be 
possible to bring to a 
minimum whatever 
profile modification 1s 


necessary to ensure 
maximum contact 
without interference, 
and so approach as close as_ possible 
to the ideal conditions of the arcuate 
gear. Some existing gear grinding machines 
could be adapted with no more alter- 
ation than the provision of a_ suitable 


forming device for the shape of the grinding 


Wheel. The Reishauer process of gear 


»g 


grinding seems to be one that could well 
be so adapted and used as a semi- generating 
process Whereby a curve ts preformed in the 
helical groove of the grinding wheel and 
used to generate the gear profile in the 
normal manner of this machine. ° 


Tht FUTURE OUTLOOK 


I promised at the outset to avoid discus- 
sion of any aspects on which there is not 
yet sufficient knowledge to reach a reasonably 
accurate conclusion, but I cannot refrain 
from expressing the opinion that the Novikov 


gear, or something on similar lines, has 
come to stay. It will be found to have 


advantages, perhaps not so great as those 
forecast by its sponsors, but sufficiently 
distinct to enable it in time to be adopted 
for a widening circle of application. An 
engineer of long experience once told me 
that the commercial value of a new idea 
depends one-quarter on the intrinsic value 
of the idea and three-quarters on the enthu- 
siasm and effort put into its commercialisa- 
tion, and I believe this to be a just estimate. 
The Novikov gear has its intrinsic value, and 
we must also believe from experience that 
the Russians will pursue this to its ultimate 
conclusion with determination. 
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Thermal and Electrical Conductivities 
of Nickel-Chromium (Nimonic) Alloys 


By Ri W. POWELL, Ph.D, DSc, F.lust. P., andRAPS TYE 


Methods are described which have been used to determine the thermal conductivity, 
K, and electrical resistivity, e, of several nickel-chromium alloys (Nimonic 75, 


Nimonic 80, Nimonic 90, Nimonic 95, 


Vimoni« 


100 and Nimonic 105) at tem- 


peratures from 50 deg. to 800 deg. Cent., and, in one case, to 1000 deg. Cent. 
The values are tabulated and are shown to conform to within 6 per cent with the 


line, K=-2:2x 10-°°(T/¢)+0-060, 


T being the 


absolute temperature, K being 


expressed in joule centimetre per square centimetre second deg. Cent., and ¢ in 


ohm Square centimetre per centimetre. 


This equation is suggested as a means of 


deriving the thermal conductivity of other alloys of this kind from the relativel) 
simple measurement of electrical resistivity. 


LLOYS of the Nimonic series were 

produced during the war period to 
withstand the high temperatures and severe 
working conditions of aircraft gas turbines. 
[he first, Nimonic 75, was a modified 80-20 
nickel-chromium alloy with an addition of 
about 0-3 per cent titanium, and Nimonic 80 
followed in 1941 with the titanium content 
increased to about 2-5 per cent and possess- 
ing improved high-temperature creep resist- 
ance. This numbered series of Nimonic 
alloys has continued with Nimonic 90 and 
then in steps of five, each step indicating 
improved stress properties to higher tem- 
peratures, and at the time of writing has 
reached Nimonic 105. 

Whilst heat conduction was not the 
primary property under consideration in the 
development of these alloys, it does influence 
both the thermal stresses developed and the 
ultimate working temperature and is accord- 
ingly of importance. During the inter-war 


* Communication from the Nationa! Physica! Laboratory 


period the National Physical Laboratory had 
established methods for measuring the 
thermal conductivity of metals to tempera- 
tures of 800 deg. to 1000 deg. Cent., and 
had actually published values for the therma! 
conductivity of an 80-20 nickel-chromium 
alloy to 800 deg. Cent.,! so was well placed 
for making determinations on the newly 
developed alloys when these were required. 
The values obtained for Nimonic 80 have 
already been published.* 

Samples of the post-war Nimonic alloys 
have been obtained and similar measure- 
ments made on these. As is customary when 
making such determinations on electrically 
conducting materials, parallel measure- 
ments of their electrical conductivities have 
been included. The additional measurement 
of electrical conductivity involves but little 
extra work and serves two useful purposes, 
it can confirm whether any changes observed 
in repeat values made at a lower temperature 
are spurious or due to the heat treatment; 
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furthermore it is often possible to obtain a 
correlation’ between thermal 
conductivity, A, electrical resistivity, ¢, and 
the absolute temperature, 7. The alloys at 
present under consideration were reasonably 


very usetul 


stable, so the first use gave no results of 
particular interest, but in connection with 
the second use it was found that all the 
results for the Nimonic alloys 75 to 100 


conformed to the linear equation 


0-060 


to within 5 per cent 

The work was regarded complete 
when another alloy, Nimonic 105, came to 
oul Similar measurements were 
subsequently made on this alloy and the 
results obtained for the alloy were used as 
a check of the accuracy with which the 
equation could be used for the prediction of 
the thermal conductivity of a new Nimonic 


as 


notice 


alloy. 


DESCRIPTION OF SAMPLES 


The Nimonic alloys tested were supplied 
in the form of rods lin in diameter and &81in 


in contact with the bar. By connecting 
calibrated and thermally insulated, differ- 
entially connected thermocouples in_ the 


inflowing and outflowing water streams, it is 
possible to make calorimetric measurement 
of the heat flowing at the base of the test 
rod. 

The upper end of the composite bar and 
the top and centre of the guard tube can be 
heated electrically and adjustments made to 
bring points at corresponding levels of the 
bar and guard tube to closely matched tem- 
peratures. This is the optimum condition 
that should be attained when steady equili- 
brium temperatures are reached. In the 
apparatus of Fig. | the heat flowing into the 
test section is measured in terms of the 
thermal conductivity, cross-sectional area 
and temperature gradient in the standard 
bar, after correcting for any radial heat 
transfer through the insulating powder overt 
the distance between the mean positions at 
which the gradients in the standard and test 
rods are measured. Similarly, the heat 
flowing out of the test section is measured 
in terms of the heat absorbed by the water- 
flow calorimeter after correcting for any 
radial heat transfer through the insulation 








long. They were stated to conform to the 
chemical analyses given in Table I, and to over the distance from the mean position at 
Parste |-—Chemical Compositions of Nimonic Alloys 
Composition, weight per cent 
( S Cu Fe Mn Cr Ti Al Co Mo N 
Nu s 12¢ a) »- » 42 27 20° §3 0-23 : 
Nin Ri)? ) 04 0 § 6 21-0 2-5 i-2 ‘ 
Nim 0 " 0 65 14 41 0-03 19-5 2-45 1-40 16°5 “ 

n co ¥S 1 pf 0 OF 0-38 0- 06 9-4 2 91 1-99 165 al 
Nimor nic 10K 0 24 ~ 0 04 18 0-03 il] 1-07 $-22 20-0 50 Balance 
N nic 105* na i ax 0 5 max 3 x 1 max 14-16 0-5-2°5 4-6 18-22 4-6 Balance 

* Nominal composition 
have received the heat treatment recom- which the gradient in the test rod is measured 
mended for them. See Publication No. 1303 and the water-cooled end of the rod. A small 
The Nimonic Alloys, Design Data, Henry correction is necessary for heat transfer 
Wiggin and Co., Ltd from the surroundings to the differential 


thermocouples 
values for the required heat flow in the test 
specimen agree to within | to 2 per cent. 


DESCRIPTION OF EXPERIMENTS 


For the purposes of the thermal conduc- 
tivity Measurements, a cavity of jin diameter 
was drilled in the centre of one end of each 
test rod to a depth of Ijin. The centre of 


the other end was drilled Sin deep and 
tapped with fin British Standard Fine 
Thread To this latter end was securely 
screwed a rod of Armco iron of known 


thermal conductivity.* ® 

Determinations at mean temperatures of 
from about 30 deg. to 200 deg. Cent. were 
made in the apparatus shown in Fig. 1, 
and from about 150 deg. Cent. to 800 deg. 
Cent. or higher in the apparatus shown in 
Fig In both assemblies the composite 
rod is mounted centrally within a 3in 


lesl 
diameter steel guard tube. The interspace 
is) packed with a_ low-conductivity heat 


insulating powder, in order to minimise the 
transfer of heat by radiation, convection and 
conduction and more insulating powder ts 
packed around and above the guard tube 
In the moderate-temperature assembly the 
temperatures of the rods and guard tube 
were measured by means of 40 S.W.G 
nickel-chromium and constantan’ thermo- 
couples securely fixed at intervals along 
their lengths Platinum and platinum 
alloyed with 10 per cent rhodium thermo- 
couples were used in the high temperature 
apparatus. In both cases the thermojunc- 
tions were formed as a small bead by arc- 
welding, and the bead secured in a shallow, 
75-gauge drill hole, by means of a pencil 
point. It will be seen that in Fig. 1, the test 
bar is in the lower position, and the cavity 
is closed with a rubber bung so as to allow 
cooling by water flowing at a constant rate 


to 


Fig. 


After correction, these two 


The mean value is equated to K7pApdT>p dl, 
give Ky, the thermal conductivity of 
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the test material at the appropriate mean 
temperature (Ap is the area of the test bat 
and d7T7,d/p the gradient in the test bar) 

[The method used in the high temperature 
apparatus of Fig. 2 is very similar, but differs 
in that the test bar is now uppermost and 
only the heat out-flow to the standard bar 
can be derived. A steel cover sealed to the 
base plate by an O-ring allows this 
apparatus to be evacuated, all thermo- 
couple wires and current leads being brought 
out through compressed rubber seals attached 














to the base plate. Vacuum conditions are 
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Fig. 2—Apparatus for thermal conductivity of metals 
and refractories at high temperature. Range 200 deg. 

to 1000 deg. Cent. 

used primarily to reduce the amount of 
oxidation of the specimens, but the conse- 
quent reduction in the thermal conductivity 
of the insulating powder reduces the correc- 
tion that has to be applied for any mis- 
match of the mean temperatures of the 
rods and guard tube. 

A knowledge of the effective thermal 
conductivities of the insulating powder for 
the actual conditions of the experiment is 
required. The value used was checked for 
experiments made for a range of similar but 
varying matched conditions, and from a 
plot of Ay against the mean difference in 
temperature between the rods and surround- 
ing guard over their working lengths. The 
value of Ay was derived for a zero tem- 
perature difference. In the foregoing, K, 


is the conductivity as derived from the 
measured heat flow in the standard bar 
without correcting for any radial heat 


transite! 

In this second method, since only one 
measurement of the quantity of heat flowing 
is made in each experiment it Is essential 
for thermal conductivity values obtained in 
the over-lap region of 150 deg. to 200 deg. 
Cent. to agree closely with those of the first 
assembly. This ensures that the thermo- 
couples are reading satisfactorily, and, once 
such agreement is obtained, the method can 
be used for measurements to mean tempera- 
tures of the order of 800 deg. to 975 deg 


Cent., the limit being set by failure of 
heaters or of thermocouples. 
During this work the — temperature 
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Fig. 3—Graph of thermal conductivity against absolute temperature divided by electrical resistivity 


of the Armco iron did not rise above 
600 deg. Cent., and up to this tempera- 
ture there is good agreement between the 
values obtained by ourselves and other 
workers® © 9 10,11,22,13,1% for the thermal 
conductivity of this metal. 

As shown in Figs. | and 2, current leads 
were secured to the ends of the composite 
rod as to enable electrical resistivity 
Measurements to be made on the various 
alloys whilst the thermal conductivity deter- 
minations were in progress. A current of 
the order of 4A was passed through the 
rods and a series-connected shunt of known 
value, and comparison made of the potential 
drops on a section of the rod and the shunt. 
Thermocouple arms were used as potential 
leads and measurements made immediately 
before and after reversal of the current in 
order to eliminate thermal voltages. 


SO 


RESULTS 
The results obtained for the thermal con- 
ductivity and electrical resistivity of each 
alloy were plotted against the mean tem- 


Tapir Il 


Thermal Conductivits 


together with values of the Lorenz function, 
their product divided by the absolute tem- 
perature. These alloys are seen to have 
relatively low thermal conductivities which 
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the earlier 80-20 nickel-chromium alloy 

The values of the Lorenz function are 
unusually high. The theoretical value for 
electronic conduction is 2°45» 107° joules 


ohm per second deg. Cent. deg. K., and it 
will be seen that the present values are about 
SO per cent greater than this at 50 deg. Cent. 
and are still 20 per cent greater at SOO deg 
Cent. This suggests that the lattice com- 
ponent of thermal conductivity amounts to 
these percentages of the electronic compo- 
nent and is unusually large. 

The results given in Table IL for the first 
five of the alloys to be tested, are reproduced: 
in Fig. 3 where the thermal conductivity 
of each alloy is plotted against the corre- 
sponding absolute temperature, divided by 
electrical resistivity. The points are seen 
to all lie within 5 per cent of the straight 
line Ko 2:2» 10-7. ¢) - 0-060, and the con- 
clusion was reached that the thermal con- 
ductivity of any further alloys of this type 
could probably be calculated to within this 


order of accuracy from a knowledge of 
their electrical resistivity. 
Table II] enables a comparison to be 


made between the experimentally observed 
values and values calculated in this way 
for two further alloys, the original alloy of 
nominal composition 80-20 nickel-chromium 


increase with increase in temperature, the as determined by Powell in 1936 and _ the 
Taste 1V—Values of L and C for Various Metals and Their Allows 
L» 10° « 
Main metal joule ohm sec deg. Cent joule cm/cm* sec. deg. Cent Reference 
deg. K 
Aluminium 2°22 0-105 Powell and Hickman’? 
Copper 2-39 0 075 Smith and Palmer'* 
Iron (alpha) 43 0-092 Powell 
jron (gamma) Ee 0 042 Powell? 
Magnesium 2-16 0-092 Powell! 
Nickel 2:13 0 084 Fine” 
Nickel alloys of Nimonic type 2:2 0-660 Present work 
litanium 2:62 0- 0208 Deem,Wood and Lucks!* 
litanium 2:38 00295 Powell and Tye 


rate of increase tending to become greater 
above about 500 deg. Cent. Their thermal 


conductivities are fairly comparable with 
those of austenitic steels, although their 
electrical conductivities are much lower. 


The electrical resistivities of each alloy only 
vary by 4 to 16 per cent over the temperature 
of 


and Electrical Resistivity some 


Thermal conductivity Electrical resistivity, 
Mean joule cm/cm sec. deg. Cent microhm centimetre 
femperature 
deg. Cent Nimonic alloy Nimonic alloy 
78 xO uO 9§ 100 1048 75 xO 90 9§ 100 
SO 0-132 oO it4 0-121 O-117 0-112 0-108 110 4 123-8 118-0 119-8 131-2 
100 0-139 O12 0 130 0-125 0-118 0. 116 11i-t 124 120-0 122-5 133-2 
200 © 157 0-138 0: 146 0-141 0-130 O13] 111-6 126-2 '23-2 126-2 136-8 
300 o- 175 0-185 0 168 0-160 0-142 0 147 112°§ 28:2 124°5 $31°S 139-7 
400 0-191 0. 168 0-184 0-178 0-155 O.189 113-4 130-0 126:°0 137-5 142-2 
500 0-210 0-184 0 200 O- 188 0-169 0-174 114-7 130-8 128-0 139-0 144-% 
600 0-226 0-210 »- 218 0-203 O-184 0-193 114-2 128-8 128-0 137-0 146-5 
700 0 243 0-235 0: 237 0-221 0: 200 0-212 1131 127-2 126°$ 133-5 145-5 
800 0: 260 0). 255 0-283 241 0-218 0-230 113.0 12 124-5 132-0 144°) 
900 0-276 0-283 113 123-3 
1000 0.276 
Taste WL — Comparison of Observed and Calculated Thermal Conductivities (joule cm'cm? sec. deg 


Cent.) for 80-20 Ni-C? 


80-20 Nicke!l-chromium alloy 
Temperature 
deg. Cent Thermal conductivity 


Calculated Observed 


Allo Nimonic 105 


and 


Nimonic 105 


Thermal conductivity 


Difference Calculated Observed Difference, 

per cent per cent 
$0 0-114 0-108 5:5 
100 0 136 0-140 29 - $22 0 116 $-2 
200 0 158 157 0-6 0-137 0-131 4-6 
wo 0-175 0-174 0-6 0 Si 0. 147 2-7 
400 0-194 0: 1885 2-9 0-164 0-189 | 
S00 0-213 0-2135 0 2 0-178 0-174 2:3 
600 0-232 0: 230 0-9 0-193 0-193 0-0 
700 0-2545 0-247 2-0 0-210 0-212 09 
ROW) 0-274§8 0 264 40 0-227 0-230 1-3 
900 0-245 0 253 
1000 0: 268 0-276 40 
perature and fitted with smooth curves. range studied, the greatest variation being 


Thermal conductivity and electrical resistivity 
values read from these curves at 50 deg. 
and each 100 deg. Cent. are given in Table I, 


for Nimonic 95. For each alloy the electrical 
resistivity has a maximum value at 500 deg. 
to 600 deg. Cent., and in this resembles 


- 





last and most complex alloy of the present 
series, Nimonic 105. 

The calculated values for the thermal! 
conductivity of the Nimonic 105 alloy at 
50 deg. and 100 deg. Cent. are seen to be a 
fraction over 5 per cent greater than the 
Observed, but all the other calculated values 


imonic Alloys 
Lorenz function © 10 
joule ohm/sec. deg. Cent. deg. K 
Nimonic alloy 

10 7 x) 90 9§ 1Oo 1048 
132 + 4-37 4 42 434 4 55 4 42 
133-4 4-14 4-05 4-1 41 421 4°15 
136-5 3-7 3-68 3-8 3-76 476 4-78 
140 1 44 3-47 3-458 + 67 +49 +-61 
143 3-22 325 1-44 3 $7 1-27 3-48 
145 12 yt 3-31 + %% 17 3-26 
145 2:96 3 + 20 ,-19 + 09 3-21 
143.48 >-R3 + O7 +03 303 > 99 3-13 
142 >-74 2 YR 2.494 2: 96 3 3-05 
140 2.90 3-02 
1237 97 


for these two alloys agree to within 5 per 
cent of the observed values. The observed 
points for Nimonic 105 depart systematic- 
ally, and do in fact lie within 2 per cent of 
the line K 2-48 «10° (7/2)+ 0-046, but 
the whole series is still fitted better by the 
original line. 
Table 1V presents the values of L and ¢ 
in the equation K  L(7T'¢)+C which have 


been suggested from similar correlations 
made for other groups of alloys. 
The alternative equation suggested by 


Fine was obtained from an examination of 
the results of other investigations of nickel 
alloys. It will be seen that for the 80-20 
nickel-chromium alloy his equation leads 
to a value at 100 deg. Cent. which is 15 per 
cent too great, whilst for Nimonic 105 at 
100 deg. Cent the value is 24 per cent too 
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great. Whilst clearly not so well suited for 
application to alloys of the present type 
Monel,! a 70-30 nickel-copper 
alloy, are much better fitted by 
equation. The present equation 1s 
mended for use with the high nickel-chromium 
alloys of the Nimonic type 


results for 
Fine s 


recom- 
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Vacuum Testing of Tube Elements 
for Steam-Raising Units 


By M.S 


I-vacuum process Jor the testin 


Hunt rs 


described here 


fon nuclear powe!l 


g of tube 


station (South of Scotland Electricity 


HAYWARD, B.Sc 


elements for the steam-raising units 


Board) is 


The test is designed to ensure that the maximum leakage of water 


into the coolant circuits of each reactor shall be well within the capacity of the CO, 


in this case 6 lh (2 ng 


drying plant 
method, which depends on pre 


VUaUuge 
reliable, simple and 
FAK-DETECTION techniques involving 
the use of high-vacuum methods have, 
during recent years, come to be accepted as 
the most rigorous and sensitive available 
Unlike other forms of non-destructive testing, 
leak-detection methods are employed simply 
to establish whether or not there exist faults 
extending throughout the full depth of the 
weld, joint, or vessel wall being tested. For 
this reason they are not sufficient in them- 
selves as tests of welding standards or for 
proving the soundness of metal plate or tube, 
since although the occurrence of a leak is 
sufficient evidence of the existence of a fault, 
the absence of leaks 
establish the absence of faults. It 1s prefer- 
able, therefore, to employ leak-detection 
methods in conjunction with either tests for 
mechanical strength, for example, hydraulic 
tests. or examinations of the metal structure 
by radiographic, ultrasonic, or other methods, 
for testing to be completely comprehensive. 
Not only do high-vacuum leak-detection 


techniques offer very sensitive testing facilities, 


does not necessarily 


but they also provide the means for estimating 
the degree of leakage to be expected under 
operating conditions 

This article describes the method of applica- 
tion of a high-vacuum process to the testing 
of the tube elements tor installation in the 
steam-raising units of the South of Scotland 
Electricity Board’s Hunterston nuclear gene- 
rating station. The purpose of the test is to 
ensure that for each reactor unit the maximum 
possible leakage of water into the 
circuits shall be well within the capacity of 
the carbon-dioxide drying plant, which in 
this case is capable of handling 6 Ib (2-7 kg) of 
water per hour whilst still maintaining a 
satisfactorily low level of concentration in the 


coolant 


gas. 


Test REQUIREMENTS 


Since the mechanism of the flow of gases 
and liquids through small leaks depends 
* G.E.C.-Simon-Carves Atomic Energy Group. 





) of water per hour. The 


} 
suitable 


charcoal-Pirani- 


erential absorption, was chosen because it is 


for use in a works 


upon the physical dimensions of the leak 
itself, it is not possible to predict accurately 
the flow of water or steam under pressure 
which will take place through a leak measured 
under high vacuum conditions, but a suffi- 
ciently reliable estimate may be obtained by 
the analysis of Santeler and Moller.! By 
considering the different conditions of tem- 
perature and pressure which exist throughout 
the steam circuit, and hence the different 
values of viscosity and density of the steam 
or Water present, it Is possible to estimate 
the maximum leakage of steam or water from 
each bank of tubes and the total 
possible water leakage into the gas circuit 
As a result of this estimate, it was decided 
that each element should be tested for air 
leaks greater than 2 107? litre microns per 
second (equivalent to 2-6 10~° cubic centi- 
metres per second at | atmosphere) under 


de duce 





vacuum conditions. Table I shows the 
Taste 1—Maximum Possible Amount of Water 
Leakage from At epted Elements 
Unit [ l I 
H_P. superheater 4 200 0.67 
L_P. superheate 11 | + 2¢ Tr 
HP. ¢ t 45 5 5 7-23 
L.P r 190 g 1. $x 7 
H.P n é 4 @ 
L.P.€ « 4 7 0 
i eT € team er (deg. ¢ 
\, 1 t T e. CO ste at , 
I nNax ecakage per eleme 10 S 
iis e per sec 
I n kage px € bic cent 
ne 
! Ma 1 ge per re pe re 


0 45 kg per 


maximum amount of water leakage which 
could occur in each tube bank in the unlikely 
event of leakage of every element at the 
maximum permissible rate. 

The elements are fabricated in seamless 
steel tube of I4in (32mm) bore with welded 
fins, and the length of tubing in each element 
varies from approximately 200ft (60m) in the 
economuser elements to almost S500ft (150m) 
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in the largest evaporator elements. The 
vacuum test was to be applied at the manufac- 
turer's works after the elements had been 
subjected to a hydraulic test 
CHoich OF METHOD 
In deciding on the method of 
testing to be employed, a number of factors 
of a non-technical nature had to be borne in 
mind. First, the vacuum equipment was to 
be used in a sub-contractor’s works where no 
special laboratory or instrument facilities 
would be available and. secondly, although 
the personnel operating the equipment would 
be trained in the use of high-vacuum tech- 
niques, they would not be highly skilled in 
the operation and maintenance of electronic 
instruments. They would also be working 
with the minimum of direct supervision. It 
was therefore desirable that the equipment 
should be sufficiently robust and simple to 
working under adverse conditions 
with a minimum of maintenance. Further- 
more, it Was probable that the internal sur- 
faces of the tubes would be contaminated 
with water vapour and possibly oil after being 
subjected to the hydraulic test: As a result 
of these considerations and bearing in mind 
that the sensitivity required was not of a 
particularly high order, it was decided that 
the charcoal-Pirani-gauge method was the 
most suitable. This method depends for its 
operation on the fact that activated charcoal, 
When suitably cooled, adsorbs hydrogen 
much less readily than all other gases. Thus, 
if acooled charcoal trap is placed between the 
evacuated element and a Pirani gauge, this 
gauge will respond preferentially to hydrogen 
and by surrounding the element with a 
hydrogen atmosphere an overall * proving ” 
test may be carried out. This technique is 
fully described by Kent.* The main attrac- 
tion of the method lies in the fact that it 
provides a means for detecting leaks as small 
as 10-* litre microns per second (lusec) by 
the use of standard vacuum apparatus, the 
only addition to the normal vacuum pumping 
and measuring equipment being the charcoal 
trap. The apparatus is, as a result, cheap to 
install, rellable and such as to require no 
highly specialised maintenance during service. 
It was appreciated that the response time 
of the equipment was likely to be slow, but 
this is a limitation imposed by the shape of 
the objects being tested, a very large resist- 
ance to pumping being presented under 
vacuum conditions. However, this is not a 
serious disadvantage in a system such as 
this, which is designed to prove the leak 
tightness of each element overall rather than 
to determine the precise location of any 
leaks found. 


precise 


continue 


HIGH-VACUUM DESIGN CONSIDERATIONS 

The principles involved in the design of 
such a high-vacuum system can be more 
understood by bearing in mind the 
close analogy that exists between vacuum 
systems and d.c. electrical circuits. In the 
former a resistance Z can be defined, such 
that 


easily 


Z (py ps) Q, where p, -p: (1) 


where (p,--ps) is the pressure difference 
across that part of the system considered, 
and Q is the quantity of gas flowing in unit 
time. In many cases the conductance C is 
more useful, where 

( 1/Z=Cp.—p)) » 2 « « @ 


As in electrical theory, for resistances in 


Series : 


Z (total) 2, > 227 Z. 
and for resistances in parallel : 
G (total) Ci t Cs t OF t 
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The conductance of a component can 
also be defined in terms of the inlet pressure 
only. This is referred to as the speed, S, 
where : 

S=Q/p,.. . . (3) 


Two further points require consideration : 

!. The resistance of a section of a vacuum 
system is not necessarily constant, but may 
be a function of Q and p. 

2. There is no analogy between a vacuum 
pump and an electric cell, and the pump 
therefore has no characteristic comparable 
with an electromotive force. 

Pump Speed.-The speed, Sp, of a pump 
is defined as the volume of gas removed per 
unit time from a vessel, the volume being 
measured at the pressure at the inlet to the 


pump. Hence, since the gas laws are 
obeyed accurately at low pressures : 
Sp (dVjdt) Qp .. . (4) 


This is of the same form as the conduct- 
ance of a component, although the con- 
ductance of a pump, when working, has no 
real meaning since Q is moving against the 
pressure gradient. 

Consider now a vessel kept at constant 
pressure p,, connected through a resistance 
Z to a pump of speed Sp at a pressure po. 
Let the throughput be Q and the speed of 
the whole system S;. Then from the equa- 
tions given above : 


Z=1/C=(p,—ps)/Q, 
1/S: pi/Q, 
i/Sp p.Q, 
and hence 
l l l 2 
- ge AS) 
& C'S 


This equation is fundamental in vacuum 
technology. It shows that for all practical 
purposes the speed of a pump can be dealt 
with as a conductance, and thus can be com- 
bined with other conductances as described 
above. 

It follows that, given a fixed conductance 
C, it is uneconomic to specify a pump having 
a speed greater than three or four times 
this in an attempt to achieve a higher rate 
of evacuation. This is illustrated in Fig. 1. 
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Fig. 1—Resultant total speed of pumping line cf 

unit conductance in series with pumps of different 
speeds (arbitrary units) 


Flow of Gases Under Vacuum.—The equa- 
tions governing the transfer of gases under 
vacuum are determined by the combined 
effects of the dimensions of the duct or 
vessel through which the gas is flowing and 
the pressure of the gas. Two extreme cases 
can be recognised, one when the mean 
free path (m.f.p.) of the gas molecules is 
very much smaller than the dimensions of 
the vessel, the other when the mean free 
path is comparable to or larger than the 
size of the container. In the first case, 
normal hydrodynamic equations apply ; in 
the second the gas molecules collide more 
often with the walls of the container than 
with each other, and each one finds its way 
through the system independently. Between 


these extremes there is a region where the 
characteristics of both types of flow are 
exhibited. 

For air at 20 deg. Cent. the limits of the 
three regions can be defined as below, where 
Pm is the mean pressure in microns of 
mercury, and d is the characteristic dimension 
of the vessel in centimetres : 


(1) Viscous-flow region, 


» 500, 
O-Old: 


Pmdl 
m.f.p 
(11) Intermediate region, 
500, 
0-Old ; 


15; P d 


0: 33d>m.f.p 


(iii) Molecular-flow region, 
Pmd<= 15, 


m.f.p.2>0° 33d. 


Conductance of Pipes.—I\n the viscous-flow 
region, passage of the gas is governed by 
Poiseuille’s equation for a gas at constant 
temperature, namely : 


nor 61 Opp 
t 16, RI l ‘ 


where n/t is the throughput in moles, unit 
time, r and / the radius and length of the 
tube respectively, p, and p, the inlet and 
outlet pressures, 4 the viscosity at the 
temperature T deg. K, and & the gas constant. 

Using the fact that O=pV/t=nRT)1, and 
taking the mean pressure Pn=4p;+P2), 
with the tube diameter d, this can be written 
more conveniently as : 


rd* Pm( Pi P2) 


1287, l 


Q 


Hence the viscous conductance of a cylin- 
drical pipe is given by: 
C,=U,d'pp/l, 


-_ = 
¢/ 128%. 


In the molecular-flow region, Knudsen’s 
hypothesis is valid, a gas molecule that 
strikes the wall being assumed to be moment- 
arily adsorbed and then emitted in a random 


where U, 


direction. This gives, for a circular pipe : 
4/2-\3 (p,—p,)r’ 
"ae ed eater tea 


where ¢ is the gas density at unit pressure. 
The molecular conductance is therefore : 
Ca= U,d"/),. where CU, 6(2* 
In the intermediate region, both mechan- 
isms are Operative, and equations have been 
developed on the basis of Maxwell’s theory 
of slip to include both the d* term charac- 
teristic of viscous flow and the d* term 
characteristic of molecular flow. The total 
conductance of a circular pipe can then be 
expressed as : 


U,d*pm Umd*? 1+K ” | 
WARES TS” Die eee 
where 
K ctdp, fh. 


Values of C for a variety of pipe diameters 
over a range of pressures are given in Fig. 2. 

Cold Traps.—Under high-vacuum condi- 
tions a refrigerated trap also has a pumping 
speed associated with it, owing to the fact 
that it will remove condensible vapours from 
the system in a way similar to that of a 


pump. 
The speed is given by: 
S--11-6(29/M)* AC — p,/p,) litres per second, 


where M is the molecular weight of the 
condensible material, p, its partial pressure 





5) + al 
i 10 10° 10? 19 
CONDUCTANCE — C/s PER FOOT 


Fig. 2—Conductance of cylindrical tubes per Ift 
length as a function of diameter (end effects 
neglected) 


in the system, p, the vapour pressure of the 
condensible material at the trap temperature, 
and A the effective area of the trap in square 
centimetres. 

It is clear that the minimum speed of the 
trap is zero, When p,=p2, and that its maxi- 
mum speed, when p.p,->0 (a common 
condition), is : 


Smar= 11-6 (29/M)* A litres per second 


DESIGN OF SYSTEM 
The flowsheet of the equipment installed 








as a result of the considerations outlined 
above is shown in Fig. 3. An Edwards 
| 
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Fig. 3—Flow diagram of the equipment used for 
routine testing 


GKS.27 rotary vacuum pump, RP, of 
750 to | per minute displacement is used to 
evacuate the elements initially from 1 atmo- 
sphere down to a pressure of approximately 
50 microns of mercury. This particular 
pump was chosen since its pumping speed 
over this range of pressures is approximately 
three times the conductance of eight tube 
elements connected in parallel. At a pressure 
of about 50 microns, when the pumping 
speed of the rotary pump is greatly reduced, 
further pumping is carried out instead by 
the pumps DP, and DP,. These are oil 
diffusion pumps, of 2in (SOmm) and Jin 
(25mm) bore respectively, having a maximum 
pumping speed of 50 litres per second. The 
choice of these pumps was again determined 
by the maximum conductance of the tube 





yi 


Fig. 4 (Left)}—General view of pumping set, 


showing the finned stainless steel insert. 


lements in this pressure range, bearing in 
mind that the function of the diffusion pumps 
when leak detecting 1s to pump out hydrogen 
rather than air. The charcoal trap T3 and 
the leak-detector heads LD are placed in the 
backing space of the primary diffusion 
pump, since it is in this part of the system 


that the highest concentration of probe gas 
will occur. By siting the gauge between the 
diffusion pumps two advantages result 
First, any occluded hydrogen which may 


backing-pump oil 1s 
from reaching the leak-detector 
giving spurious results. Secondly, 
the degree of pressure fluctuation at the 
gauge head, which is the chief factor limiting 
the sensitivity of the method, 
minimum because of the continuous pump- 
ing action of the diffusion pumps. By use 
of the throttling valve EF the pressure at the 
leak detector may be increased for maximum 
sensitivity. Valves B and D are provided 
for by-passing the diffusion pumps and or 
the leak-detection head if necessary. Fig. 4 
is a general view of the high-vacuum pumps 
and instruments which were built into a 
self-contained unit within a steel framework 
by Edwards High Vacuum, Ltd., of Crawley. 
traps 71 and 72 (Fig. 3) are 
provided both to protect the pumps from 
vapours and to provide a high 
of water They are 
form of double-walled 
being filled with 
dioxide and 
temperature 


be evolved from the 
prevented 


head and ¢ 


is reduced to a 


| he cold 


condensible 
rate of extraction 
constructed in the 
inner containe!l 
ol solid carbon 

providing a 


Vapour 


vessels, the 
a mixture 
industrial alcohol. 


ol 78 deg. Cent At this temperature 
water has a vapour pressure of approxi- 
mately 6:0» 10-*mm = of mercury. The 


design of these traps is a compromise 
between the provision of high conductance 
} ensuring 


trap the gas Is 


to pumping whilst at the same time 


that in passing through the 


at all times kept in close contact with the 
cooled surface. The 


inner vessel is con- 


showing cold trap on the 
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structed from stainless steel in order to 
minimise the heat input to the coolant by 
conduction and also to ensure that the top 
flange, which ts sealed by means of a rubber 
O-ring, does not reach too low a tempera- 
ture. Some degree of insulation is provided 
for the coolant by virtue of the fact that the 
inner container is surrounded by the vacuum 
space, and the area of the condensing sur- 


face is increased by the provision of vertical 


q 


“1 ie 


























Fig. 6—Tube elements in position for testing. 
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left. Fig. 5 (Right)}—The cold trap incorporated in the line from the roughing pump, 
Note also the condensate separator fitted to the exhaust of the pump 


fins welded on to the outside of the inner 
container (Fig. 5) Although the rotary 


pump is capable of extracting large quantities 


of water vapour owing to the provision of 
the gas-ballast facility, a cold trap ts sull 
desirable, This is because the speed of 


evacuation of the rotary pump tn an appli- 
cation such as this falls very rapidly as the 
pressure is reduced below about Imm ot 
mercury. Whereas the pumping speed of the 





(Nylon hoods removed from the nearer elements for clarity) 
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cold trap with respect to water vapour, as 
shown above, is very high 

Valves |} 1 to VS provide the means for 
pumping on either pump any number of 
pairs of elements up to the maximum of 
eight) elements simultaneously Pressures 
within the range 0-40mm of mercury are 
read on a barometrically compensated dial 
gauge P,, Pirani gauges P,, P, and P, being 
used to read pressures below about 500 
microns of mercury. 

When conducting the test. cach pair of 
elements ts covered with a proofed nylon 
envelope which is first filled with carbon 
dioxide, then with hydrogen. The carbon 
dioxide is used in order to minimise the fire 
risk associated with the use of large volumes 
of hydrogen. All the control valves for these 
operations are situated within the pumping 
room so that a complete test sequence may be 
carried out without entering the hydrogen 
bay. 

In order to provide an indication of the 
magnitude and speed of the response of the 
apparatus (which will vary according to the 
size of the elements and the condition of 
their inner surfaces), calibrated leaks,* L, of 
2. 107? lusee are coupled to the ends of the 
elements furthest from the pumps. These are 
utilised by drawing a sample of the hydrogen- 
carbon-dioxide atmosphere from within the 
envelope by means of a water-jet extraction 
pump and discharging it on to the calibrated 
leak. The response so produced on the 
instrument is the maximum that could sull 
result in acceptance of the element. 

The pumping manifolds are fabricated 
mainly from welded seamless steel tubing of 
2in (Slmm) dian cter, this size of tubing 
providing the p m economical overall 
speed of evacua = 1 Gi the elements 

After being supjected to a hydraulic test 
and prior to undergoing the vacuum test, 
each element has to be thoroughly dried 
This is done by stacking a number of them 
under a sheet-metal shroud and heating them 
by means of gas burners to a temperature otf 
approximately 200 deg. Cent. At the same 
time dry air is blown through them by means 
of a centrifugal tan, the air flow through 
each element being maintained at not less 
than 8 cubic feet (0°23 cubic metres) pet 
minute. After drying, the elements are then 
moved by means of overhead rails into the 
testing bay. where they are supported on the 
floor in a vertical plane (Fig. 6) The 
elements are pumped initially from both 
ends in the interests of rapid initial evacuation 
and degassing, but during the test pumping Is 
continued from one end of the element only 
by closing valves } 1A to V4A. This ts 
done in order that the calibrated leak may be 
used in a part of the system as remote from 
the leak detector as any leaks that may occu! 
in the elements. 

The hydrogen envelopes are fitted on to 
the element pairs before they are connected 
to the vacuum system, connections 
being made outside the envelopes to avoid 
the necessity for making the unions vacuum- 
tight to hydrogen ; the lower edges of the 
envelopes are sealed to the floor by means of 


sand-filled bags. 


these 


PERFORMANCI 


This equipment has been in use for 
some weeks at the works of Richards and 
Ross, Ltd., Wednesfield, tube manipulators 
manufacturing elements for the Hunterston 
generating station ; at the time of writing, a 
total of approximately 300 elements has been 
tested, none of which has been found to be 
faulty. It has been established that sixteen 


clements per day can be tested, although this 
total 


depends largely on the handling 


facilities available and on the siting of the 
testing equipment in relation to the tabrica- 
tion area. The time required to evacuate 
the elements to pressures suitable for leak 
detection varies greatly according to the 
effectiveness of the drying procedure and the 
physical dimensions of the elements, but with 
the smaller sizes it has been found possible to 
carry Out a test at a pressure of 20 microns 
of mercury after one and a half hours’ pump- 


ing, the pressure in the backing space being 
maintained at approximately 60 microns. ' 
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Optimum Pulley Positions for Level- 
Luffing Cargo Cranes 


AN APPLICATION OF 


THE ELECTRONIC COMPUTER TO 


CRANE DESIGN 
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Most cargo cranes are designed so that when the jib alters its inclination there is 


little vertical ** wander” in the resulting load path. 
In many cranes it is achieved by special methods of 


important advantages. 


Such level-luffine gives 


reeving the hoist rope(s), though no such arrangement gives perfect level-luffing 
The best position(s) for the specially-located fixed pulley(s) can be approximated 


fairly well, in certain cases, by graphical methods 
This article explains how such positions have been 


calculations are required 


found by the electronic computer, using a simple * hunting” procedure. 


otherwise trial and error 


The 


path(s) traced out by the pulley(s), along with the decreasing torque range on 


the luffing 


ITH an ordinary jib crane the load ts 
involuntarily raised and lowered as the 

jib is luffed (or ** derricked ~) in and out. 
Some method of “ level-luffing ~ is usually 
considered desirable for a cargo crane, how- 
ever, So that the load will move approximately 
horizontally during the luffing motion. The 
crane driver can then associate pure radial, 
tangential and vertical movements of the load 
with the luffing, slewing and hoisting controls, 
and can therefore achieve greater precision 
with greatly increased speed in the handling 
of cargoes. The dead weight of the jib itself 
is usually balanced, on this type of crane, so 
with level-luffing there is little power required 
for the luffing motion; this means that the 
luting motor and the mechanism connecting 
it to the jib can be reduced in size and weight. 
One of the most successful level-luffing 
mechanisms was patented in 1912 by Claude 
Toplis.! then chief designer to Stothert and 
Pitt, Lid.. of Bath. It requires two pulleys, 
one just behind the other at the head of the 


drive, provide the crane designe) 


with invaluable information. 

jib, and a further two pulleys, side by side 
at the top of an “A” frame built up from the 
main body of the crane. The rope from the 
load passes over one of the jib-head pulleys, 
round a fixed pulley on the “A” frame, back 
to and round the second jib-head pulley, 
back and over the second pulley on the “A” 
frame and thence to the winding drum 
If the fixed pulleys are positioned correctly 
this arrangement gives almost perfect level- 
luffing, and is one of the main features of the 
present day Stothert and Pitt general purpose 
cargo crane. It is shown diagrammatically 
in Fig. | (a). 

Two similar level-luffling mechanisms are 
also in current use. The first of 
requires Only single pulleys at the jib head 
and the top of the “A” frame, and so has only 
one rope “return” at the back of the jib 
instead of the three ** returns ” on the original 
Toplis arrangement. It was patented in 
1922 by Mannock* and is mainly used for 
grabbing cranes, which require double hoist 


these 
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a) Stothert and Pitt Toplis gear; | 


5 reeving arrangement 


(b) Clyde crane; 1: 1 reeving arrangement. 


(c) Smith-Walls crane 


Fig. 1 


Different types of rope-adjusted, level-lufting mechanisms in cargo cranes 





ropes all the way. The second variation has 
points in common with the other two and 
was devised in 1928 by Walls? of Thomas 
Smith and Co., Ltd., of Rodley, Leeds. In 
this mechanism the second jib-head pulley 
of the 3:1 Toplis arrangement 1s moved 
down to a position at the back of the jib near 
to the jib pivots; thus there 1s only a single 
return from the top of the jib, with two 
additional returns from the second pulley 


lower down These further mechanisms 
are shown diagrammatically in Figs. 1(4) 
and | (c). 


From a mathematical viewpoint the Smith- 
Walls mechanism may be considered the 
general case, for it reduces to the 3 : 1 Toplis 
and the | : 1 Mannock arrangements if the 
lower pulley on the jib is moved to the jib- 
head, or to some fixed point (at the pivot at 
the jib base or to the top of the “A” frame, 
for example). The position of the fixed 
pulleys at the top of the “A” frame has to be 
varied for best results in these three different 

mechanism this 


cases; for the Smuth-Walls 
position has to be determined at the same 
time as that of the lower jib pulley. The 


problem of finding the best positions for these 
pulleys, to minimise both the vertical 
‘wander ” of the load and the range of the 
extreme positive and negative torques re- 
quired from the luffing motor, was solved by 
the authors, using the electronic computer. 
The torque on the lufling motor can also be 
varied, if necessary, by adjusting the balance 
weights 

These optimum pulley positions are de- 
pendent on the maximum and minimum radii 
of operation of the crane, that 1s, on the 


extreme angles of inclination of the jib if the 


jib length is taken as the unit dimension 
[hese angles are fairly constant, except tor 


special! purpose crafics, so the results des- 
cribed below may be considered representative. 

Phe determination of the optimum position 
of the fixed pulley in the 3 : 1 Toplis mechan- 
ism presents little difficulty. It was found, 
in fact, that the computer solution 
almost exactly with that already obtained and 
used in the current Stothert and Pitt general 
The other two crane 


agreed 


purpose cargo crane 
mechanisms presented more of a problem, 


1 are further considered below 


and ¢ 

[here are several other types of level- 
luffing mechanism in current usage, but they 
employ linkag cam screw-jacks and 
other devices rather than pulleys and the 
hoist rope; they are not considered here. 
THEORY FOR THE LOAD PATH AND THEI 

LUFFING SHAFT ToRQUI 

If the pulleys are all of the same size, the 

length of rope in contact with them remains 


ver the inclination of the jib: 


constant what 
the pulley 


it is therefore permissible to use 
load 


centres in calculating the height of the 
path. The symbols required for the mathe- 
matical development are shown in the outline 
diagram of the Smith-Walls crane in Fig. 2, 
where the jib pivot, the lower jib pulley and 
the jib head are marked as O, A and B 
“8 
F A 
: y 
, > 
i 
~ 
09 


respectively, and the fixed pulley at the top 
of the “A” frame as F. The line FA extends 
to meet OA ina variable point C. Constant 
lengths are denoted as follows: OF as a, 
OA as b, OB as /, and the length of the rope 
between the load and the fixed pulley F as s 
Variable lengths are denoted thus: FB as m. 
FA as n, and the height of the load above the 
horizontal OX as y. The constant angles 
XOF and AOB are written as x and &%, and 
the variable angles XYOB, OBF, OCF and 
OAF as 9, y, Sand «< respectively. 

With the ratios a,/ and b/ defined as 4 
and k,, the cosine rule may be applied to give 
the following relations: 


m IV 1-k*?~ 2k cos (%-- 9) ole hate 
n IV k*., k,?--2kk, cos (x )) (2) 
Thus, 
v -Isin. 9. m-;2n -s 
1, sin 0>V1+k*--2k cos (x— 9) 


2Vk k 2kk, cos (x —- 8 0) j , 


(3) 


It is therefore apparent, from the form of 
this expression, that no set of values for k, k,. 
x and § will give a constant y against a 
variable 9. 

The condition for level-lufling may also be 


written as dy/d® 0, that is 


lk 2kkyl 


SIN tz ) 
4i) 


4 


COS U 


Chis equation may also be obtained from the 
condition that the sum of the moments of the 
forces due to the load W should be zero about 


the jib pivot O. This requires that 


> 
W (cos 0 sin y ~~ sin 6)-0 (5) 
— 
where z=OC in Fig. 2. 
But, from the sine rule, 
SIN > Sin (7 ")) 
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Thus, in equation (5), 


/ a 
ui (cos 0 sin (% 9) 
nl 
2z ab 
/ sin (a— S— 9)=0) 


which may be expressed as equation (4). 

If the load path is not exactly horizontal 
then the equation of work gives the moment 
about the jib pivot as 


] 50 We dy 


Thus, 
dy 
cate 4. bs % « &. SD 
dy 
This same expression follows from equation 
(5). since when level-lufling does not actually 
occur the terms within the brackets evidently 
represent a lever arm which has been shown 
to equal dy/d0. 
rhis moment about the jib pivot is simply 
related to the torque on the lufling shaft, 7), 


since 


that is, 
dh , 
Ti-Tyz, =f. To _ (9) 
where ¢ is the angle of rotation of the luffing 
shaft. 

[he ratio of the angle changes of the jib 
and the lufling shaft, f-d4 d¢, can be deter- 
mined by use of the instantaneous centre of 
rotation of the connecting rod between the 
jib and the end of the crank arm attached to 
the luffing shaft. An expression could have 
been derived for this from the co-ordinates of 
the crank shaft and the jib pivot and from 
other relevant dimensions on the cranes 
However, curves of f against 9 between 
maximum and minimum angles of inclination 


0, and 9, were supplied to the authors, and 
it was found that the empirical expression: 
} ) a 
(" ] 
? 
1 1—16 a 1. (10) 
4 , v J 


c being a constant, 


fitted this curve remarkably well. To avoid 


delay at the time, this f- 8 variation was 
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Path followed by the electronic computer in finding the optimum position for the ‘*A’’ frame pulley on 
a Clyde crane 
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adopted for the luffing shaft torque calcu- 
lations. 


PROGRAMMING A COMPUTER SEARCH FOR 
OPTIMUM PULLEY POSITIONS 
The particular case of the | : | Mannock 


level-lufling arrangement will be discussed 
first. This level-luffing mechanism is used 
on the 74-ton Clyde grabbing crane, and the 
makers, Clyde Crane and Booth, Ltd., very 
kindly supplied drawings to enable the 
authors to proceed with this investigation 
[he existing position of the fixed pulley at 
the top of the “A” frame had already been 
slightly altered at the time, so this improved 
position was used as a starting point for the 
search for any theoretical improvements. 

For this type of crane the general theory 
derived above can be considerably simplified, 
since pulleys A and F are coincident. Thus 
the load path is given by the expression 

y=7 


$sin Vi kA 2k COS (% ) 5 


(11) 


and the lufling shaft torque is given by 


A sin (az— 9) 


T\=f 


cos 6 


Oy 


l A- 2k COs (x 
(12) 


Now though it ts clear that any alteration 
in the fixed pulley position, to reduce the 
variation in the height of the load path, will 
also tend to reduce the range of the torque in 
the luffing shaft, it is not apparent that these 
two conditions will necessarily require the 
same optimum pulley position. In view of 
this uncertainty it was decided to find the 
position of the fixed pulley to minimise the 
torque range (it so happened that this position 
also gave the load path with the least vertical 
movement). 

A programme was prepared for the Ferranti 
Pegasus computer, to calculate 7; from 
equation (12), using the expression for f in 
equation (10), with an appropriate value for 
the constant c. The lufling shaft torque was 


PTIMUM 


k 





(Db) 


Fig. 4 (a) 





/f V aa 





IMPROVED 
| + 7—— 8-9 0 iT 
Variation in static torque on the luffing shaft, and (6) 


in the vertical position of the load, between minimum and maximum radii of 
operation, for the Clyde crane investigated, for different ‘*A’’ frame pulley positions 
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Paths followed by electronic computer in finding optimum positions for the *‘A’’ frame and lower jib- 


attached pulleys, on a Smith-Walls crane 


calculated at the extreme 6, and 6, inclina- 
tions of the jib, and at nine equally spaced 
intermediate ¥ values These 7; values were 
stored and the maximum torque range calcu- 
lated from them. 

The problem of moving the fixed pulley, F, 
to give a reduction in this torque range was 
easily solved by use of a “ floating” polar 
mesh. The pulley was considered to lie at 
the centre of a nine-point grid defined by 
three radial lines (9 — 39), 0, (0+- 86), and by 
three circular arcs at (r-4r), r, (r+ 4r). 

These grid points were 

identified by means of 

— references 0, 1, and 

J/ : 2; thus. the point 

Oo), (r—or) Was 

written as 0, 0; and the 

pulley position as 

The computer 

programme was. ar- 

ranged so that the 

torque range could be 

calculated for the “A” 

frame pulley at each of 

these grid points, then 

these torque range 

values were compared 

and the _— smallest 

selected. The polar 

mesh was then moved 

OUTER RAD to lie centrally over 

the improved position 

and the procedure 

repeated. [he pro- 

gramme was arranged 

to print out the co- 

ordinates and _ the 

torque range corre- 

sponding to each im- 

proved pulley position, 

and to stop when it 

was found that none 

‘ of the surrounding 

grid - points corre- 

sponded to a reduced 
torque range. 

The path taken by 


J / (0 


ie i 


Variation 





the computer during its search is shown 
in Fig. 3, where the extreme inward position 


of the jib is also shown in relation to 
the fixed “A” frame pulley positions. 
The torque variations for this __ fixed 
pulley at the initial and improved 


positions used by the makers, and at the 
theoretical optimum pulley position, are 
plotted in Fig. 4 (a), and the corresponding 
load paths are drawn in Fig. 4 (8). 

It is seen that the torque range in the lufling 
shaft, and the vertical *‘ wander ”’ of the load 
path, can be reduced theoretically to about 
two-thirds of their values at the starting point 
for the computer search. 


FURTHER APPLICATIONS 


This computer search technique was easily 
extended to “hunt” for improved pulley 
positions in the Smith-Walls mechanism. 
Iwo separate polar meshes were required, 
one for the pulley at the top of the ““A”’ frame 
and the other for the pulley at the back of the 
jib, towards the jib pivot. Again nine grid 
points were possible, on cach mesh; this 
meant eighty-one separate calculations for 
torque range at each stage, and a consequent 
shift of the pulleys to the two points giving 
the lowest value. It was found that the 
calculations could be organised differently 
inside the computer to give maximum com- 
puting speed. As before, the new positions 
of the pulleys and the torque range were 
pointed out at each stage; this time four 
numbers served to identify any two pulley 
positions with 1, 1; 1, I representing the 
central grid points. The computer was 
arranged to stop when these same points 
1, 1; 1, 1 were selected for the next move. 

Separate calculations were required for 
cranes with different extreme 9, and 9, jib 
inclinations, but a representative case is 
shown in Fig. 5, where the corresponding 
pulley positions are shown numbered at each 
stage of the search. Occasionally, only one 
of the pulleys was required to move, and a 
reversal actually occurred at one stage, but 
on the whole a definite trend was revealed, 
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the “A” frame pulley 
moving mainly up- 
wards and © slightly 
inwards towards the 
vertical axis of the 
crane, and the lower 
nb pulley moving in 
towards the jib at an 
approximately con- 
Stant radius. 

For the case illus- 
trated by Fig. 5 the 
torque variations for 
the initial and theoreti- : 





OUTER RADIUS * 


cal optimum pulley wins (a) 

positions are plotted 

in Fig. 6 (a). The 

variations in the load sd tale | 

path during luffing are OPTIMUM ie es, 

also shown in Fig. 6(/) °| - TF 
for these same two sets oom , Lae =. Pa N 
of pulley positions. It 5}; SS Se a gH De A Gas 
will be observed that ; PE IMPROVED ee 
a theoretical reduction i” 

of about 50 per cent 15: + 
is possible in both the INNER RAL (b) OUTER RADIUS 


torque range and the 
vertical ** wander,” but 


Fig. 6 (a) Variation in static torque on the luffing shaft, and (6) Variation in 
the vertical position of the load, between minimum and maximum radii of operation, 


hece c , : : ; : : oe 
these cannot usually for the Smith-Walls crane investigated, for different pairs of pulley positions 


be realised because of 
conflicting design con- 
siderations (which are mentioned below) 


PRACTICAL LIMITATIONS 

In Fig. 3 the optimum pulley position ts 
seen to fall inside the jib at its minimum 
radius. Now it may be possible to allow the 
pulley to enter the jib partially at this extreme 
inclination, provided the bracing ts re- 
arranged to avoid fouling and the rope re- 
mains clear of the jib. But a certain amount 
of clearance is usually considered desirable, 
sO some compromise solution is therefore 
adopted in such circumstances. For the 
Smith-Walls type of mechanism there its little 
possibility, in practice, of the “A” frame and 
lower jib pulleys fouling at the maximum jib 
inclination at minimum radius, but this ts 
another point which is always checked by 
the crane designer. With such clearance and 
other design requirements considered along 
with this information from the electronic 
computer the designer is able to take the best 
advantage of these interesting level-luffing 
mechanisms 

[he problem of the structural design of the 
ibs of cargo cranes is of major importance 
and these various mechanisms all result in 


different loading conditions. The behaviou 


of these jibs and their lutling mechanisms 
under the various normal and accidental 
dynamic conditions encountered during oper- 
ation is also of relevance. These dynamic 
effects assume increasing importance with 
the demand for higher luffing speeds in 
modern cargo cranes. 

As lufling speeds are increased a desirable 
feature of the load path is that it should rise 
at the ends so that the kinetic energy of the 
jib can be automatically absorbed in lifting 
the load at the ends of its radial travel. It 
will be seen from Fig. 4 and Fig. 6. however. 
that this condition would require different 
pulley positions from those needed for mini- 
mum luffing shaft torque and vertical 
“ wander” of the load in luffing. It might 
not, in fact, be possible to achieve this 
automatic braking at the maximum radius of 
operation simply by altering pulley positions 
The criteria adopted in this paper remain 
unchallenged, however, for cranes with 
normal luffing speeds. 

These various practical points have been 
mentioned as important factors which must 
also be considered. Nevertheless, this theo- 
retical study has already contributed to 
improved crane design, for the computer 
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paths shown in Fig. 3 and Fig. 5 give valuable 
guidance to the designer. 


CONCLUSIONS 

[he electronic computer can be very use- 
fully applied to determine, theoretically, the 
best positions for the pulleys of certain types 
of cargo crane. The basis adopted for this 
selection of pulley positions is that the static 
torque range in the luffing shaft should be a 
minimum; this criterion also gives (or almost 
gives) a minimum vertical ** wander ” of the 
load during the luffing motion 

The lutling shaft torque variation may be 
altered by adjusting the balance weights 
attached to the jib, but only to a limited 
extent, since a jib frequently has to be luffed 
without any hook or grab load. The easiest 
overall procedure is to minimise the torque 
range for a balanced jib as explained in this 
paper, allowing for practical considerations. 
and then to take advantage of any improve- 
ments that might be obtained from an adjust- 
ment of the balance weights. 

For given minimum and maximum jib 
inclinations there appear to be unique 
optimum pulley positions, relative to the jib 
length as the unit dimension, for both the 
Toplis and Mannock mechanisms. The 
Smith-Walls mechanism is a more complex 
geometrical problem, though the rope reeving 
is stull quite simple. It seems likely, however, 
that the practicable areas for the pulley 
positions for this type of crane have already 
been covered in this computer investigation: 
nevertheless, it is conceivable that other 
possible solutions might exist. 

Finally, it is recognised that many other 
design requirements have to be considered in 
the design of the jibs and the luffing mechan- 
isms of electric cargo cranes, so this compute! 
work is a contribution, rather than the entire 
answer, to improved design. 
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Mechanical Handling Exhibition 


HE Mechanical Handling Exhibition 

which opens at Earls Court, London, 
on Tuesday next, May 3, will be the largest 
and most comprehensive display of handling 
equipment ever staged in this country. The 
stands of the exhibitors will cover an area of 
over 500,000 square feet, and almost every 
firm represented will show typical equipment 
in actual Operation or in animated model 
form. To provide facilities for manufac- 
turers of some of the larger handling instal- 
lations too big and complicated to exhibit 
at Earls Court, a special symposium of films 
is being arranged to show the industrial 
application of heavy plant. Preliminary 
information which has come to hand indicates 
that there is now available in this country 
plant to cover the handling requirements of 
practically every class of product in bulk or 
packaged form and for its storage, sorting, 
transport and weighing by automatic or 
manually controlled means. 

There still remain in all branches of industry 
many manual handling jobs which could be 
more economically effected with machines, 
and it is in a visit to an exhibition of this 
kind that such jobs come to mind on seeing 
the latest designs of plant which are available. 
Indeed, for concerns where marginal savings, 
possible in more efficient handling, could 
prove an important economic factor, this 
exhibition provides a valuable facility for 
inspecting newly developed plant, comparing 
the designs of different makers and discussing 
problems with specialists in handling. 
Alt'iough at first glance by those who have 
visited previous exhibitions, there may seem 
to be few outstandingly new pieces of equip- 
ment or revolutionary new handling systems, 
they will, on closer inspection, find interesting 
improvements in detail and automatic con- 
trols. It will also be noted that the trend 


continues towards simplifying manual opera- 
tion, higher working speeds, and unit design 
with ease of access to facilitate maintenance. 

As in previous years, the jibs of cranes 
towering above the stands in Earls Court 


will provide a striking background. In this 
connection it will again be noted that, 
although makers in this country offer an 
unrivalled selection of cranes of all kinds, 
no attempt seems to have yet been made to 
introduce a British tower crane of the type so 
widely used inthe building industry. Certainly, 


numerous types of these tower cranes of 


Continental design are being made under 
licence and sold by British firms. but we 
know of none of all-British design and 
manufacture. With the experience of crane 
design available in this country and the 
extensive demand brought about by the 
increasing use of tower cranes in building, it 
is somewhat surprising that British manu- 
facturers have not made greater efforts to 
satisfy and secure what has proved to be a 
healthy home market. 

A new mobile crane being made by 
Ransomes and Rapier, Ltd., Ipswich, shown 
in Fig. 1, is designed for working loads of 
15 tons at 10ft radius when propped or 8 tons 
free on wheels. When fitted with a 30ft 
strut jib or a 20ft cantilever jib, these loads 
can be raised to a height of 30ft and alterna- 
tive extendible strut jibs from 30ft to SOft 
long are available with this crane. The 
machine has a turning circle of 21ft 6in and 
compressed air power assisted steering 
reduces Operator fatigue. When fitted with 
pneumatic tyres, the crane has a road speed 
of 6 m.p.h. 

The group of self-propelled diesel-electric 
** Coles * cranes shown by Steels Engineering 
Products, Ltd., Crane Works, Sunderland, 
will include the recently introduced ** Domi- 
nant”? wide chassis crane (Fig. 2). It has a 
maximum lifting capacity of 124 tons at 10ft 
radius when fitted with a 30ft centres strut 
jib and with stabilising jacks extended. It 
will also lift 9 long tons in a fully mobile 
condition. The crane being exhibited 1s 
fitted with a S5Oft strut jib comprised of two 
basic ISft sections and a 20ft extension piece 
With the use of such extension pieces it is 
possible to lengthen a jib on this crane to a 





Fig. 1—Mobile crane with 30ft strut jib and a lifting capacity of 15 tons at 10ft radius propped or 8 tons 
free on wheels—Ransomes and Rapier 
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maximum of SOft. Of interest on this crane 
is the equipment designed to allow the use 
of an electromagnet. A booster generator 
is fitted with automatic voltage control, and 
the magnet control gear is installed in the 
driver's cab. For this gear a spring-loaded, 
combined cable reeling drum and tag line 
is fitted on the jib and the crane on show will 





Fig. 2—Wide chassis ‘*‘ Dominant *’ mobile diesel- 
electric crane with a maximum capacity of 124 tons 
at 10ft radius—Steels Engineering 


be fitted with a 40in, 220V d.c. electro- 
magnet. A self-propelled diesel-mechanical 
crane with a hydraulically-operated canti- 
lever jib and capable of lifting 6 long tons at 
10ft radius on a 25ft centres jib will be 
exhibited by R. H. Neal and Co., Ltd., of 
Grantham. On this crane the derricking 
motion is Operated by two hydraulic triple- 
extension rams, and a hydraulic lock ensures 
that the jib is safely supported at all times 

The 2-ton capacity at 6ft 9in radius full 
circle slewing, truck-mounted crane made 
by Tunny Cranes, Ltd., 2, Victoria Street, 
London, S.W.1, is designed for road travel- 
ling at 30 m.p.h. On this crane, shown in 
Fig. 3, all of the motions are hydraulically 
operated, power being provided by a pump 
driven from the engine power take-off. 
Hoisting at speeds up to 60ft per minute is 
effected through a six-sheave pulley system 
from a hydraulic cylinder and lowering is 
controlled under power. Other hydraulic 
cylinders derrick the jib over its full range-in 
twenty seconds, and slew the crane through a 
full circle at 24 r.p.m. 

Supplementing a group of the well-known 
Jones cranes on the stand of the George 
Cohen 600 Group, Ltd., Wood Lane, 
London, W.12, there will be a sectionalised 
model of the K.L.33 mobile crane to show the 
firm’s system of direct mechanical trans- 
mission from the engine to all the crane 
motions. This firm is also showing its 
l-ton and 2-ton capacity lorry loaders, which 
can be fitted to any load-carrying vehicle of 
5 tons capacity or over. These loaders, 
which are hydraulically operated by a pump 
driven from the engine power take-off, are 
centrally mounted and provided with dual 
control positions on each side of a vehicle. 
The telescopic boom fitted to the loader 








2-ton truck-mounted crane with hydraulically 
operated motions—Tunny 


Fig. 3 


enables the whole load area of the vehicle 
to be covered and can also be used for simple 
erection and similar duties adjacent to the 
side of the truck 

An overhead crane system now being 
made by British MonoRail, Ltd., Brighouse, 
Yorks, is designed to occupy the minimum 
amount of headroom for installation in 
existing buildings without need for major 
structural changes. An installation consists 
of two or more parallel runways which can 
be attached to convenient roof members 
covering the length of the area it is desired 
The width between the runways 
is spanned by a bridge attached to trolleys 
running on the lower flanges of the runways 
This bridge can be up to 200ft long and 
carries crane hoists of up to 5 tons capacity on 
trolleys running along the bridge rail. The 
cranes are fully motorised, and longitudinal 
movement of a load is achieved by moving 
the bridge along the runways, while for 
transverse travel the hoist is driven along the 
bridge rail 

In cases where loads need to he transferred 
from one bay to another, loaded hoists may 


tO serve 


be traversed between bridges in adjacent bays 

across interlocking — transfer 

lo provide additional flexibility of handling, 
| 


sveCTIONS 


a number of bridges may be installed on the 
same runways. In may be 
desirable to have separate 
bridges in the same bay and, where these run 
parallel to each other, they can be interlocked 
when it is necessary for loads to traverse the 
full span 

In addition to typica! examples of conveyor 
installations for large and complex manutac- 
turing processes, Geo. W. King, Ltd., 
Stevenage, Herts, is showing a light ** Dual- 
Duty ” overhead conveyor arranged tor fully 
automatic operation incorporating the firm’s 
system of indexers. With this conveyor the 
load trolleys are propelled by the moving 
chain although not attached to it. Using 
switch wheel corners, individual loads or a 
number of loads may be automatically 
switched from one conveyor to another, and 


some Cases it 


two ofr! More 





stopped at specified stations on any conveyor 
without stopping the chain or the movements 
of loads elsewhere on the system 

A new item being displayed for the first 
time will be the King ** My-te-Min ” Mark I] 
electric chain pulley block which is made in 
four sizes of from 4-ton to |4-ton capacity 
[his block incorporates electro-magnetic 
disc brakes, automatic chain guards and a 
new push-button control. 

The usual widely representative selection 
of belt, slat, bucket, pallet, roller and other 
forms of conveyors will be shown, and several 
manufacturers have again designed ingenious 
closed circuits of different designs of con- 
veyors and elevators to demonstrate their 
versatility and speed in handling goods of 
various kinds. Mobile, portable, extending 
and sectionalised conveying equipment is 
being adopted to an ever increasing degree 
in all branches of industry, and the exhibits 
will include many examples of general and 
special purpose units. A conveyor idler to 
be exhibited for the first time is the ** Cam- 
beroller ~ of West’s Gas Improvement Com- 
pany, Ltd., Miles Platting, Manchester, 10, 
which is designed to provide a self-lubricating, 
easily replaceable unit of semi-rigid but 
impact resistant nature. The unit, to be seen 
in Fig. 4, consists of hard rubber rollers 
equipped with bonded mild steel journal 
bearings mounted on independent oil-impreg- 
nated sintered bronze bearings, secured to a 
curved mild steel idler spindle. Bearing 
protection is arranged at the outer ends and 
between the inner rollers, and the oil-retaining 





Fig. 4—Self-lubricating band conveyor troughing 
idler—West’s Gas Improvement 


bearings contain approximately 30 per cent 
of oil by volume within their porous structure. 
The sealing units are packed with a molyb- 
denum disulphide compound and the idler 
spindle is inclined so that the plane of action 
of the outer rollers converges, thus assisting 
accurate belt tracking. 

A lip bucket conveyor, to be shown by the 
firm, is available with buckets of the con- 
ventional lipped type in both mild steel and 
aluminium The forged steel chain links 
are fitted with case-hardened bushes on which 
rotate high-grade cast iron runner wheels. 
Rolling motion occurs only at the bushes 
while the axle turns only at conveyor direc- 
tional changes. Relative movement of the 
axle and links is prevented by the anchorage 
of the outer links to the axle extremity and 
the mounting of the inner links on the 
spigotted bushes. In this way wearing 
components are reduced to a minimum, 

The principal exhibit of Richard Sutcliffe, 
Ltd., Horbury, will be a conveyor circuit 
consisting of two main conveyors, one 
electrically and the other hydraulically-driven. 
Included in the circuit, which will be handling 
washed granite chippings, is a short cross 
conveyor, a chute, belt weighers and a batch 
weigh hopper. The circuit will be used to 
demonstrate the latest methods of measure- 
ment and control by the application of 
hydraulic and electronic equipment. The 
speed of the hydraulically-driven conveyor 
will be controlled through a variable speed 
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hydraulic pump, and the measuring devices 
will record such information as the conveyor 
speeds, the weight of material in the batch 
hopper at any time, the total weight of 
material handled by the circuit, the rate of 
flow, &c. 

A multi-blade conveyor belt scraper, to 
be shown on this firm’s stand, has a series of 
6in wide blades with wear-resistant rubber 
bonded on the leading faces to a height of 
2in. Each blade is supported at right angles 
to the carrying surface of the belt by a spring 
steel bar parallel to the centre line of the 
conveyor and carried at the opposite end by a 
cross shaft located on the two side frames. 
By mounting these bars at a pitch slightly 
greater than the width of each blade, using 
alternate bars of different lengths, it is 
possible to have two sets of blades across the 
width of the conveyor, continuous in each 
case except for short spaces through which 
the bar in the alternate line passes. The 
mounting of each blade on an individual 
spring steel bar allows a blade to wear down 
individually, according to the amount of 
work it does, and no part of the belt is left 
unscraped 

A motorised drum suitable for conveyor 
and elevator drives is made by the Richards 
Structural Steel Company, Ltd., Leicester, 
in a number of sizes trom } h.p. to 15 h.p. 
with output torques from 65 lb to 1465 lb ft. 
These drives comprise a three-phase stator 
rotor built within, and coupled by an 
epicyclic gear train to, a conveyor head drum. 
The drum shell is crowned and its end 
housings form an_ oil-tight chamber for 
lubricant, which circulates freely through the 
spaces in the motor unit and the gears. This 
oil, in addition to providing a lubricant for 
the gears and bearings, also acts as a coolant 
for the motor, the windings of which are 
coated by epoxy resin. If required, the 
units can be provided with electro-magnetic 
brakes or backstop devices. 

A mechanical vibrating feeder made by 
Vimec Equipment, Ltd. (Lockers (Engineers), 
Ltd.), Church Street, Warrington, and known 
as the “* Locker Amplitrol’’ has a simple 
drive consisting of an a.c. motor mounted 
between two banks of heavy-duty pneumatic 
springs. An offset weight on the motor 
shaft generates a small centrifugal force 
which is amplified by the pneumatic springs 
to vibrate the trough. Required capacity 
or amplitude changes are made by simply 
varying the air pressure in the springs 
either manually or by automatic means. 
The makers state that, operating at natural 








Fig. 5—Electrically controlled electro-pneumatic 
diverter valve—Thomas Robinson and Son, Ltd. 
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frequency, the pneumatic springs supply 
up to 90 per cent of the force needed for 
operating the feeder. 

A working pneumatic conveying plant, 
electronically controlled and incorporating 
electrical weighing equipment, will be the 
main exhibit on the stand of Thomas 
Robinson and Son, Ltd., of Rochdale. 

This exhibit has been compactly designed 





Fig. 6—Fluid-drive 6000 Ib fork truck with power train of unit construction 
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mounted on load cells, and in the case of the 
exhibit the precise weight required is selected 
and indicated on a dial in the centre of the 


equipment. 

A new 6000 Ib at 24in fork truck which 
has been introduced by Conveyancer Fork 
Trucks, Ltd., of Warrington, is based upon 
the ** T.C.” series 3 trucks, but has specially 
designed bodywork and a power train of 
unit construction 
which facilitates over- 
haul and maintenance. 
In this new fork truck, 


to facilitate servicing—Conveyancer Fork Trucks 


to give a practical demonstration of the 
firm’s ‘“* Pneu-Flow”’ pressure conveying 
system, coupled with a modern control 
system, and batch weighing using weigh 
bins mounted on electrical load cells. The 
electronic controls and load cells incorpor- 
ated in the system are products of Elliott 
Brothers (London), Ltd. 


The system, used for the bulk handling of 


powdered and granular products, incorpor- 
ates a blower which provides the conveying 
air stream in a small diameter conveying 
pipeline. Stock is fed into the pipeline 
through air seal rotary feeders and the 
stream of material can be diverted to any 
number of required points by air-energised 
two-way valves, electronically operated from 
a remote panel; one of these valves is shown 
in Fig. 5. Batches are weighed in a bin 





Fig. 7—96 h.p. heavy duty tractor—Bray 
Construction 


to be seen in Fig. 6, the top bodywork cover 
is hinged so that it can be lifted for general 
servicing of the engine, battery, fuel system 
and radiator. If required the engine can be 
removed separately or as a single unit with 
the torque-converter/gearbox. After the 
removal of the mast, which pivots on the 
driving axle, the complete transmission can 
be taken out in one piece or the differential 
assembly serviced without removal of the 
complete driving axle. 

With this hydro-kinetic transmission these 
trucks are controlled by a footbrake and 
accelerator pedals only—clutch pedal and 
gear shift being eliminated. A simple 
direction selector replaces the gear lever 
and when pushed to the ‘ forwards” or 
* backwards ” position the drive is auto- 
matic with operation of the accelerator. 








Fig. 9—‘* Dempster-Dumper ”’ 
—Powell Duffryn 
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Power developed by the engine ts trans 
ferred to the driving axle by the vortex 
circulation of oil between an engine-driven 
impeller and a turbine. A reacti on member 
fitted between the impeller and the turbine 
allows torque conversion action totake place 
during the initial accelerating period As 
the truck gains speed the torque multiplica- 
tion falls off until a speed is reached where 


the reaction member commences to free- 
wheel and the unit operates as a_ fluid 
coupling. 

The epicyclic gearbox provides reversal 





Fig. 8—Pedestrian controlled fork lift truck—Sheepbridge 


Equipment 


of final drive and simultaneously gives a 
further speed reduction. The band brakes 
are operated by fluid pressure generated by 
an integral gear pump driven by the impeller 
through an intermediate gear. A monitored 
direction selector valve which controls the 
oil flow to the brake bands is operated 
mechanically by the direction selector link- 


age. This valve prevents the opposite 
traction selection being made when_ the 
engine is running quickly and thus, by 


eliminating use of the torque converter as 
a brake, safeguards the transmission from 
misuse 

British Electrical Repairs, Ltd., of Man- 
chester, manufacturers of a wide range of 
lifting tackle, will show amongst a number 
of recent developments an internal expanding 
device for lifting paper reels from both 


ins 
é 





aT 4 


vehicle dumping a 3 cubic yard container 
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vertical and horizontal This 
device is suspended from a crane hook and 
inserted into the central hole of the paper 
reel. A catch is operated manually, and 
when the crane hook is then raised the 
device expands and grips the core of the 
reel The device, which is automatically 
released by a slight overlowering of the crane 
hook, accepts 15-cwt reels, but larger units 
can be supplied for lifting reels of up to 
24 tons 

A number of versatile pedestrian-con- 
trolled lifting equipments and fork lift trucks 
have been developed to speed and reduce 
manual effort in handling goods in small 
establishments or in departments where the 
introduction of larger power-operated mach- 
ines would not be an economic proposition 
One such fork lift truck is that made by 
Sheepbridge Equipment, Ltd., of Chester- 
field, which is shown in Fig. 8. This machine 
has a fixed mast and is designed to lift 
loads of 4cwt to a height of just under 7ft 


positions. 


on its 19in long forks. In their lowest 
position the torks are only Sin above ground 
level so that the truck forward support 
extension can be introduced under loads 
set at a reasonable height on the floor. The 
overall fork width is adjustable between 


18in and 4in on the lifting frame of the mast. 

Phe fork frame is guided by rollers in the 
vertical channel-section mast and 1s raised 
through a roller chain gearing by a hydraulic 
ram. A two-speed hand-operated hydraulic 
pump ts designed to enable loads of 4 cwt 
to be raised at a speed of I4in per double 
stroke or up to 3 cwt 24in per double stroke 
A fingertip operated control gives variable 
speed lowering with immediate stopping of 
the forks at any required height The 
hinged towing handle 1s also used for steer- 
ing the truck 

\ heavy-duty tractor, the “* Centaur,” 
developed by the Bray Construction Equip- 
ment Company, Ltd., Feltham, Middlesex, 
and illustrated in Fig. 7, is exhibited for the 
first time by the makers as a ploughing unit 
As with the industrial version, the tractor 
has a four-wheel drive and 1s powered by a 
Ford six-cylinder oil engine of 96 h.p 
With its drawbar pull of over 12,000 Ib the 
machine can be used as a ploughing tractor, 
fitted with a five-fturrow plough at each 
end for one-way ploughing duties \ 
British three-point linkage at each end ts 
designed to accommodate any standard 
agricultural implement, including a heavy 
tool bar to take a nine-tine cultivator 

These tractors are provided with heavy- 
duty axles with planetary hub reduction gear- 
ing and hydraulic braking on all four wheels 
Power-assisted steering considerably reduces 
driver fatigue on heavy ground and when 
arduous operating conditions are encoun- 
tered 

One of the 702 industrial tractors made by 
Massey Ferguson, of Coventry, ts to be 
shown fitted with a front-mounted shovel 
and a rear-mounted digger. This tractor ts 
powered by a 37 b.h.p. diesel engine and 
power for operating the digger and shovel 
is provided by a hydraulic pump driven from 
the front end of the engine crankshaft. 
The shovel, when fitted with a standard 
bucket, can raise and tp up to 2000 Ib of 
granular material at a height of &ft 6in. In 
addition to the shovel there can be fitted to 
the tractor front a scarifier, an angledozer, a 
jib and a fork lift. The digger at the rear ts 
operated from a rearwards facing seat and 
is designed to work down to a depth of 12ft 
and discharge to a height of 10ft. It has a 
200 deg. operating arc and can be fitted 
with buckets from | 2in to 361n wide. 
Two examples of the “* Dempster-Dump- 









ster’ mechanised equipment for handling 
bulk materials are to be shown by the 
Powell Duffryn Engineering Company, Ltd., 
Cardiff, which is now making the equipment 
under licence in this country. A standard 
vehicle chassis used in this system of bulk 
handling is equipped with the means of 
self-loading and tipping containers of various 
types specially devised to carry the required 
materials. By using a number of these 
containers waiting time by vehicles and 
drivers is largely eliminated. With the equip- 
ment available containers of from 1 to 15 
cubic yards capacity can be lifted to a dump- 
ing height of 10ft or automatically 
loaded into compaction bodies of 18, 24 or 
30 cubic yards capacity. With hydraulic 
power one vehicle can pick up or set down 
its own body of up to 40 cubic yards capacity 

We illustrate in Fig. 9, one of the ** Dump- 
ster” vehicles which will lift. transport and 
dump or set down containers of | to 15 cubic 
yards capacity. The only manual effort 
required with this vehicle is the attachment 
of the conveyor chain slings; thereafter all 
Operations are mechanically controlled from 
the driver's cab. Another vehicle shown, the 
** Dinosaur,” can, using its own hydraulic- 
ally-powered equipment, pick up from ground 
level and put down its container body in 
either a loaded or unloaded condition. It 
is available with bodies to take from 10 to 
40 cubic yards of material and weighing up 
to 30,000 Ib. 

In addition to a self-contained hydrauli- 
cally operated table for handling components 
on machine lines or serving as elevating 
platforms for loading vehicles and similar 
work, Access Equipment, Ltd., Maylands 
Avenue, Hemel Hempstead, will show a 
suspended powered platform known as the 
“Wall Spider.” This working platform, 
which can be slung down the side of a building 
or other high structure by steel ropes, is raised 
and lowered by a 2 h.p. motor incorpora- 
ting automatic braking and limit switches. 
It has a 6ft by 2ft 3in platform enclosed by 
guard rails and is capable of supporting a 
500 Ib load—-equivalent to two men with 
their painting equipment or tools. Fully 
loaded, the hoisting and lowering speed is 
40ft per minute and the standard rope drum 
takes 150ft of cable. 

In view of the car parking problems now 
experienced in large cities, the ** Parcar ” 
mechanical car park developed by Mitchell 
Engineering, Ltd., Peterborough, is of par- 


self- 
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ticular interest. This garage consists of a 
series of floors arranged on each side of a 
central well or corridor along which there 
travels a tower crane carrying a car lift 
platform and its associated equipment. As 
the car lift can be moved vertically and the 
tower traversed along the line of parking 
floors, a direct route is available to any 
parking bay by a combination of movements 
to introduce or remove a car in the minimum 





Fig. 11—Universal mounting, single reduction worm 
gear—Crofts 


time The lift platform 
mechanical “dolly which introduces a 
car on to the platform or takes it off. Accord- 
ing to the required capacity of a car park, 
its height and rate at which it 1s needed to 
handle the vehicles, one or more lift towers 
can be provided, or lifts capable of carrying 
more than one car installed 

The range of ** Self-Lube,” self-lubricating 
self-sealing, self-aligning ball bearing pillow 
blocks and bearings will comprise one of the 
main displays on the stand of Pollard 
Bearings, Ltd., Knottingley, Yorks. These 
units consist of a self-aligning ball bearing. 
capable of withstanding both radial and 
thrust loading, mounted in a housing which 
can be easily fitted to any piece of equipment 
Each unit ts filled during manufacture with 
and sealed for life by a dual seal. 


incorporates a 


eredase 





Fig. 10—Speed corrector unit coupled to variable speed gear drive—Allspeeds 
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The efficiency of the sealing system 
incorporated in the bearings will be demon- 
strated on the stand by a test rig in which a 
number of * Self-Lube~” units operate in 
simulated desert sand-storm conditions. A 
second test rig will be used to demonstrate 
various applications of the range, which can 
be supplied to suit shaft sizes from 4in to 
6in diameter in many forms. 

New products shown by the Plessey 
Company, Ltd., Ilford, Essex, will include a 
reversible gear-type hydraulic motor with 
a high starting torque. This motor is rated 
at 5 h.p. at 1500 Ib per square inch and 
1500 r.p.m., and it is capable of speeds up 
to 3000 r.p.m. A new relief valve has been 
designed to provide a compact pilot-operated 
relief unit to accommodate flows up to 10 
gallons per minute at pressures up to 3000 Ib 
per square inch. A feature of this valve is its 
flat characteristic over a wide flow range. 


Reduction gear units available in_ the 
* Par-O-Mount™ series made by Crofts 


(Engineers), Ltd., Thornbury, Bradford, are 
adaptable for a variety of mounting positions, 
shaft dispositions and ratios of speed reduc- 


tions. They are made as single reduction 
worm gears and single reduction helical 
gears, their cases having integral feet 


machined and drilled on all faces to facilitate 
different mountings. The worm gear case, 
see Fig. 11, is of one-piece construction and 
the single helical gear case is made in two 
halves bolted together. Seven sizes of worm 
gear units with up to Sincentres handle from 
fractional horsepowers up to 25 h.p., in 
stock ratios from 5 to | to 70 to Ll. The 
single helical gears are available for from 
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3in to 10in centres, powers up to 600 h.p. 
and in standard ratios up to 6 to I. 

Another recent Croft product is_ the 
** Autojust ” series of magnetic clutches and 
brakes specially developed for machine tool 
gearboxes. These units are made in thirteen 
models, covering up to 45 h.p., and once 
installed need no further adjustment during 
their working life. A range of stationary 
field magnetic units made by the firm can 
be utilised as clutch couplings, clutch, brakes 
and duplex clutches. They are available in 
five sizes capable of transmitting torques 
from 4:2 to 420 oz in at speeds of up to 
20,000 r.p.m. 

A new series of * Kopp” variable speed 
gears of from 3/4, to 15 h.p. with a stepless 
speed variation of 9 to | and designed to 
transmit constant horsepower throughout the 
Output speed range is to be exhibited by 
Allspeeds, Ltd., Clayton-le-Moors, Accring- 
ton, Lanes. On this firm’s stand there will 
also be a prototype speed corrector unit 
which has been designed automatically to 
adjust a varying speed so as to obtain a 
constant linear or rotary speed. This unit, 
illustrated in Fig. 10, operates over the full 
range of standard Kopp variable speed 
gears. With it the speed selected to suit the 
material or process is set on a dial control 
and maintained to within | to 5 per cent, 
depending on requirements. Provision can 
be made for an over-riding switch to give 
manual control and inching stations for pre- 
setting purposes so that speeds for new 
materials or processes may be obtained. 
The speed corrector unit is totally enclosed 
in a cabinet for panel or wall mounting. 


Fuel Distribution Installation 


A! Royston, Hertfordshire, there was com- 
missioned recently a new fuel distribution 
depot for Shell-Mex and B.P., Ltd. This instal- 
lation has been designed to anticipate the pattern 
of demand for the company’s products for the 
next five years and occupies a six acre site, on 
which the natural lie of the land has been 
developed to achieve the maximum economy in 
manpower, handling and control To attain 
this, the layout has been carefully planned and 
the ground has been graded so that the rail tank 
cars enter at a higher level than the storage tank 
bases, which are, in turn, at a level higher than 
the pumps supplying the road vehicles, while a 
master control panel ts located in the office block 
to provide automatic indication of movement. 

Overall movement of fuels will amount to 


about 130,000 tons per year and the various 
grades, consisting of motor spirit, diesel fuels, 
light fuel oils, are stored in ten tanks ranging in 
size from 100 to 500 tons and having a total 
capacity of 3500 tons or 1,000,000 gallons 
Fuel is delivered in rail cars and the gantry at the 
railway siding is capable of accommodating a 
complete train of twenty-six rail cars. Both 
overhead and low-level suction lines are provided 
and for off-loading there are four Stothert and 
Pitt SO tons per hour pumps, two for spirit, one 
for gas oil and Derv, and one for light fuel oil. 
Individual lines deliver fuel to each tank and 
blend valves, which are locally operated, subject 
to the over-riding control of the master panel, 
prevent fuel contamination. Provision 1s made, 
outside the bund containing the tanks, for foam 


Left) Railcar off-loading pumps and individual pipelines to tanks, together with foam injection connections. 





loading gantries 






injection, so that foam can be pumped to ans 
tank in case of fire. Our tlustration shows the 
pumps and the individual pipelines to the 
tanks 

Ail the tanks have fixed conical roofs having, 4 
centrally-mounted fire spray device, by means ot 
which water pumped by the fire brigade from 
the mains or the 30,000 gallons static water tank 
will flow over the roof and down the tank sides 
Also fitted to the roof is a pressure vacuum 
valve set to Operate at Sin water gauge when the 
tank 1s being filled and 24in when the tank ts 
being emptied. An Evershed and Vignoles Jevel 
indicator 1s installed and the readings are 
recorded on the master panel which also records 
the temperature of the tank contents as given by 
an indicator consisting of a resistance wire 
formed into a helical coil and attached to a float 
so that the temperature measured ts an average 
reading. Each tank ts earthed to give both static 
and lightning protection 

At the outlet from each tank ts an electro- 
pneumatic 6in cast steel plug valve, manufactured 
by Audley Engineering Company, Ltd., which 
admits fuel to the suction lines leading to the 
pump apron. Here is a battery of pumps, 
illustrated herewith, consisting of twelve 50 tons 
per hour Hayward-Tyler centrifugal units, two 
60 tons per hour Stothert and Pitt pumps for 
handling light fuel ot! and two 20 tons per hour 
pumps of the same make for general duties. 
Off-loading headers are provided so that supplies 
may be delivered by road should the rail services 
prove uneconomic or be temporarily not avail- 
able. From the pumps underground lines lead 
to the vehicle loading gantries which have eight 
loading points and can load thirty-two tankers in 
one hour. The pumps are push-button operated 
from the gantry and the fuel passes through an 
isolating valve, de-aerator, strainer, positive dis- 
placement rotary meter and a set stop valve 
which closes at a preset quantity and has a 
two-stage close, reducing to half-speed at a 
point 30 gallons short of completion. Delivery 
to the road tanker ts via an Emco loading arm 
which incorporates, in its geometry, torque 
springs designed to give constant pull. At each 
arm is a swivelling counter head with ticket- 
printing attachment. The quantity required ts 
set on the meter and the ticket is stamped only 
when the preset quantity has been delivered. As 
already mentioned, all the operations are under 
the control of the master panel located in the 
office of the installation manager. The panel, 
which ts arranged in the fofm of a mimic flow 
diagram, provides automatic indication of the 
quantity and temperature of all the stocks in the 
tanks and embodies push-buttons to control the 
opening and closing of the inlet and outlet 
master valves. Light signals indicate which 
pumps are working, and loud speakers serve all 
key operating points. 

Twelve grades of lubricating oil are stored in 
two six-compartment horizontal tanks which are 
tilled by two 20-ton Plenty variable displacement 








(Right) Battery of pumps supplying the road tanker 
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For 


pumps. Ihe tanks load out by gravity. 

servicing the road tankers there is a building 
having four bays In No. 1 bay, where the 
vehicies are washed, there are three levels of 


lightung ; next there ts a greasing bay and in the 
third bay, which is tlameproof, inspection and 
repairs are Carried oul, While the fourth bay forms 
For heating the 


a 500,000 B.Th.t 


a general store and workshop 
administration Dlock there 1s 


Industrial 


oil-fired Potterton boiler fitted with Nu-way 
burners, and for circulating the hot water which 
passes through thermostatic mixing valves, there 
are two Mo-Pumps, one being a stand-by. 
Electrical equipment was manufactured by 
Ottermill Switchgear, Ltd. Drainage from the 
nstallation, which 1s. built chalk base, 
passes through a weir pattern interceptor, and 
runs to six soakaways. 


on a 


Research Development 


1960" 


of the Department 

of and Industrial has 
reported some facts about the expenditure ol 
industry on research and development About 


4 


ECENTLY a 


committee 
na 


scienulic Research 


£300 million was spent by British industry in 
1958 as compared with about £190 million in 
1955 Ninety-live per cent of the £300 million 


was spent in industry's own establishments, and 


about 5 per cent on payment to outside bodies, 


sucn as co-operative researcn associations, 


universities and other public and private research 
institutions. The main expenditure on research 
and development for the year under review Was 


in aircraft (£100 million), electrical engineering 
(£64.000.000), and chemicals (£43,000,000) 
These esumates of expenditure are based on 
the estimates of the distribution of qualified 
scientists and 
and development provided by a survey carried 


1959, by the Ministry of Labour 


engineers engaged on research 


out in January 


and National Service for the Advisory Council 
on Scientific Policy.f D.S.I.R. carried out a 
special inquiry designed to discover how the 


cost of employing a qualified worker? on research 
and development had changed since 1955. The 
of this inquiry, described in the report 
show that this cost varies greatly from 
industry to another, and is related to the amount 
of development expenditure and the use made ol 


results 
one 





supporting (not “ fully qualitied ”) stafl The 
iverage cost of a qualified worker tor all manu- 
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case of the aircraft industry the figure was nearly 








£31,000 and the average for manufacturing 
industry other than aircraft was just under 
ts000. In 1955 the cost of a qualitied worker 
Japit Hl Estimated Expenditure on Research and 
I 
£ P 
All manulacturing industries 296 7 
All manufacturing industries except aircraft 196-7 
Ceramics, glass. cement, &c. ; 
Chemicals and allied trades* 43 
of which 
Minera! o:! refining 6-3 
Metal manufacture R-1 
rous metals 20 
engineering and shipbuilding 29-4 
2 and electrical goods 64-5 
24 ¢ 
100-0 
vehicles and accessories 17:1 
ments, &c 11-6 
her goods and clothing xf 
Cotton 0s 
Man-made fibres 66 
Food, drink and tobacco* 5.0 
Manufactures of wood and paper, and printing 2:0 
Other manutact 4:1 

















Note * Some research on tood products is unavoidably inc 
e orde f £500,000 which if allocated to ** Food, drink and tot 
Papre Wl—Analvsis of Expenditu 
M 
Tota 
£°000 eq 
All manufacturing industries 253,765 44 
All manutacturing wdustries 157,045 50 
except aircraft 
Ceramics, glass, cement, &c 2,447 3 
Chemicals and allied trades* 35,402 52 
Metal manufacture 5,711 49 
Non-electrical engineering and 24,228 $2 
shipbuilding 
Electrical engineering and elec 48,488 47 
ical goods 
Aircraft 96,720 32 
Motor and other vehicles and 14,432 54 
scoessories 
Precision instruments, &c 11,209 54 
Textiles, leather, leather goods 6,424 49 
and clothing 
Food, drink and tobacco 3.459 56 
Manufactures of wood and 1,481 45 
paper, and printing 
Other manufacturing 3,764 55 


See Note * to Table II 
Insufficient data to support estimate. 


Notes 


Taste 1V-- Estimated Payments by Manufacturing 











Total 

£000 
All manutacturing industries 13,664 
Ail manufacturing industries except aircraft 13,582 
Ceramics, glass, cement, &c 227 
Chemica!s and allied trades 666 
Metal manufacture 1,336 
Non-electrical engineering and shipbuilding 1,412 
Electrical engineering and electrical goods 7,101 


A\ircratt Se 


Motor and other vehicles and accessories 1,158 
Precision instruments, &c $7 
Textiles, leather, leather goods and clothing 995 
Food, drink and tobacco 329 
Manufactures of wood and paper. and printing 217 

54 


Other manufacturing 


Notes ’ 
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n does not include industrial contributions t 
or instruments to scientific 
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was £5600, and the new figures represent an 
increase of 43 per cent, of which 14 or 15 per 
cent can be attributed to rising prices and 
incomes 

The amounts which different industries spend 
on research are given in Table | and in Table Il 
they are compared with the estimates of net out- 
put in the Board of Trade’s 1958 Census of 
Production. Research and development expen- 
diture is analysed in Table III], and estimates 
given in Table IV are of payments for research 
by outside bodies. 

The D.S.1.R. inquiry was based on a ques- 
tionnaire sent out in April, 1959, to 502 companies 
known to be engaged on scientific or engineering 
activity In reply 292 usable returns were 
received, giving a response rate of 58 per cent. 
Data on the iron and steel industry were supplied 
by the Iron and Steel Board. These returns 
together accounted for over half the fully qualified 
scientists and engineers estimated to be employed 
on research and development in all manufactur- 
ing industry other than the aircraft industry. 


Development, 1958 Distribution by Main Industries 
Ex jiture ndustries 
establishments Payments outside bodies 
in ’ Per cent ~£ million Per cent 
oo 0 2 ) 100-0 13 100-0 
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ided Chemicals and allied trades The error is probably of 
acco,’ would increase the total! for that industry by 10 per cent 


re on Research and Development 


(urrent expenditure 
iterials Repairs Al Capital 
ind Admunis- ind other expenditure 
pme tration lepreciation items £°000 
Per cent of total 
10 12 12 29,242 
1s 8 12 i 26,044 
- ‘ 39 t 546 
4 ) i4 10 6.979 
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Industries to Outside Bodies for Research in 1958 


Io 
Government lo To 
departments co-operative universities To other 
and research research and technica! research 
aboratories associations colleges* institutions 
Per cent of total 
< 29 4 65 
29 a 65 
R6 F 4 ) 
¢ 37 29 27 
72 a 24 
é Sx 6 21 
3 1 96 
23 is 59 
8 - 91 
72 4 21 
1 85 a 10 
43 2 55 
l 98 1 
72 7 2! 
research in universities and colleges in the form of fellowships 


departments for general research purposes 
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Steel Works Expansion Projects 

UNDER a new developmént scheme costing a 
total of £32,500,000 Appieby-Frodingham Steel 
Company plans to increase its productive capacity 
for iron and steel and to install a new rod/bar 
mull, and Samuel Fox and Co., Ltd., is to add 
100,000 tons a year to its steelmaking capacity 
Both works are branches of The United Steel 
Companies, Ltd. These projects, which are 
scheduled for completion by the autumn of 
1964, represent the largest development scheme 
undertaken by the company. When completed, 
together with other schemes already in hand, 
the ingot capacity of The United Steel Com- 
panies, Ltd., will be raised from its present level 
of about 3,000,000 tons to about 4,000,000 tons 
a year. At present, Appleby-Frodingham has a 
planned annual productive capacity of slightly 
exceeding 1,000,000 tons of plates and sections. 
By the end of 1964, however, with the addition 
of the output from the rod/bar mill, this -figure 
will approach 1,400,000 tons of finished products 
a year. The decision to install a rod/bar mill 
with an additional capacity of 300,000 tons 
annually has been taken in order to diversify 
the company’s output of finished products and 
to extract the full potential from the existing 
primary iron and steel making plant at Appleby- 
Frodingham’s Scunthorpe works. 

The introduction of additional plant to pro- 
duce finished products to the extent of a minimum 
of 300,000 tons a year will call for increases in 
output as far back in the production sequence 
as the initial raw materials. Thus, United 
Steel’s ore mining branch plans to increase the 
level of its iron stone extraction from 6,190,000 
tons to 7,700,000 tons a year. All this addi- 
tional ironstone will be extracted from the com- 
pany’s ore-fields in North and South Lincolnshire 
and Rutland. Meanwhile, it will be necessary to 
produce additional metallurgical coke for the 
Scunthorpe blast-furnaces, and United Coke 
and Chemicals Company, Ltd., is to provide an 
additional 323,000 tons a year by doubling the 
size of its Brookhouse coke oven plant and by 
adding 50 per cent to the capacity of its Orgreave 
plant. This expansion, integrated into the 
scheme, will have additional advantages in the 
Shettield area in that it will provide additional 
supplies of coke oven gas through the existing 
pipelines to Steel, Peech and Tozer at Rotherham 
and Samuel Fox and Co. at Stocksbridge. 

It may be recalled that Appleby-Frodingham 
Steel Company pioneered in this country the 
use of 100 per cent sinter burdens for blast- 
furnace operation. To produce the necessary 
additional tonnages of iron, increased tonnages 
of sinter of improved quality are to be made 
available to the company’s four blast-furnaces 
by extensions to the present ore preparation 
plant. Large-scale trials, utilising sinter of 
improved size and physical condition, have 
already yielded significant increases in iron 
production. The proposed extensions, together 
with the addition of certain — blast-turnace 
auxiliaries, including additional stove Capacity, 
gas cleaning pliant and boiler plant, will permit 
the pig iron output to be raised from its present 
level of 1,560,000 tons to 1,950,000 tons a year 
by the end of 1964. 

Recently,, Appleby-Frodingham announced 
the development of the “* Ajax” oxygen process 
for the making of steel. This process was 
developed to utilise a conventional basic open- 
hearth tilting furnace for oxygen steelmaking. 
The steelmaking capacity at present available in 
the company’s melting shops consists of ten 
basic open-hearth tiltung furnaces and three 
mixers. In the main, the open-hearth furnaces 
are each of 300 tons capacity. Two of the open- 
hearth furnaces have already been converted to 
the * Ajax *’ oxygen process and a third conver- 
sion is now taking place. Under the proposed 


development scheme, five more open-hearth 
furnaces will be converted to the “ Ajax 


process while one open-hearth furnace will be 
converted, by rebuilding, to a hot metal mixer. 
When completed, these plans for additional ore 
mining, coke production, ironmaking and steel- 
making, will yield an eatra 400,000 tons of ingots 
a year, of which 350,000 tons will be required 
for the operation of the new rod/bar mill. The 
remaining 50,000 tons are expected to be absorbed 
by the expanding production of existing rolling 
mills. Surplus capacity for the rolling of blooms 
already exists in Appleby-Frodingham’s cogging 
mill, which serves the section mills, and it ts 
proposed to make this surplus capacity up to 
the equivalent of 350,000 ingot tons per annum 
by the installation of a four-strand continuous 
casting plant for the production of the remainder 
of the necessary blooms. The continuous cast- 
ing plant is to be designed and manufactured by 
Distington Engineering Company, Ltd. It wail 
be equipped to cast four strands of Yin square 
blooms, and will operate from 100-ton ladles of 
steel, with a weekly production capacity of 
5000 tons. It is scheduled to begin operations 
in December, 1961. Liquid steel will be poured 
from the ladle into a common tundish, with 
four stopper-controlled nozzles feeding direct 
into the copper moulds. After leaving the spray 
cooling chamber, the solidified blooms, with- 
drawn through pairs of withdrawal rolls, will 
be cut off vertically into 30ft lengths. These will 
be discharged at ground level by a discharge 
conveyor mechanism. The blooms will then be 
transferred to a new 32in reversing mill for 
rolling into billets to feed the new rod/bar mill. 

At the works of Samuel Fox and Co., Ltd., 
re-development of existing steel melting and 
rolling capacity will permit output to be increased 
from the present level of 400,G00 tons to 500,000 
tons a year. 


Corrosion in Cast Iron 


RECENT studies by Shell Research, Ltd., and 
the Fulmer Research Institute have thrown a 
new light on the problem of corrosion in cast 
iron, and are described in a paper “ The 
Influence of the Silicon in Cast Iron on Corrosive 
Wear.” 
cast iron cylinder liners and piston rings in diesel 
engines, caused by acids in combustion gases, 
occurs at a maximum rate when the Silicon 
content is about 2 per cent and that a reduction 
of the silicon content to 1 per cent produces a 
marked improvement in corrosion § resistance. 
Similar resuits were obtained from experiments 
with boiler gases. 

A cast iron containing between | and 3 per 
cent silicon is considered satisfactory for resist- 
ing abrasive wear. A much higher silicon con- 
tent, on the other hand, is known to provide 
good resistance to corrosion; and an tron 
containing 14 per cent silicon is the standard 
Material tor use with sulphuric acid. It had, 
therefore, been assumed that for cast iron with 
a silicon content in the | to 3 per cent range, 
the higher silicon content would give the better 
resistance not only to abrasion, but also to 
Corrosion. 

That this might not be so was suspected when 
cylinder liners, which had suffered excessive 
wear in marine diesel engines, were examined 
at the Thornton Research Centre of Shell 
Research, Ltd., and where tests suggested that 
silicon might have an adverse effect on the 
corrosion resistance of cast iron. The results 
indicated that the increase in corrosion when 
the silicon content was raised from 0-8 per cent 
to 1-8 per cent was nearly tenfold. These first 
tests were limited in their scope. The highest 
silicon content used was about 1-8 per cent and 
the samples differed not only in silicon content 
but in other respects, such as constituents and 


This paper shows that the corrosion of 


microstructure. However, the results were felt 
to justify taking the matter further, by carrying 
out further tests under more carefully detined 
experimental Conditions. 

fhe Fulmer Research Institute was asked to 
cast and prepare suitable specimens differing 
as far as possible only in silicon content, and to 
test them ten cast irons of simular structure, 
but ranging tn silicon content from 0°59 per 
cent to 2°96 per cent, Were produced, and tests 
confirmed the earlier results at Thornton, and 
indicated that resistance to corrosion was 
lowest where the silicon content was just above 
2 per cent. 

Further tests were carried out at Thornton 
to examine the eflect of the silicon content under 
operating conditions. Piston rings were mach- 
ined from castings containing | per cent and 
2 per cent silicon respectively, and tested in a 
diesel engine, and the results confirmed that 
the cast iron with the lower silicon content had 
greater resistance to corrosive wear than that 
with the higher content. This was also found 
to be so even when a lubricating oil with additives 
designed to combat corrosion was used. 

It was realised that the results obtained at 
Fulmer were significant not only for problems 
connected with diesel engines, and specimens ol 
these cast irons were tested in boiler combustion 
gases at Thornton. The effect of silicon in these 
boiler tests was significant enough to emphasise 
the importance of a low silicon content. Here 
the greatest corrosion occurred when the silicon 
content was about 14 per cent, rather than just 
over 2 per cent as in the previous tests. 

Most of the work reported upon was done 
with cast iron chosen for its suitability in engines 
and machinery, but there is no direct evidence 
yet that the results will hold for other types. 
However, it has been shown that the higher 
silicon content often chosen to facilitate the 
production of sound castings for certain mach- 
inery Can result in the worst resistance to cor- 
rosion. or the best resistance the silicon 
content must be kept low ; certainly not higher 
than | per cent. 


Institution of Civil Engineers 


SOME 600 members and guests attended the 
annual dinner of the Institution of Civil Engineers 
in’ London on Thursday, April 21. In 
proposing the toast of the Institution, Lord John 
Hope, the Minister of Works, said that, like art, 
civil engineering knew no frontiers and much 
national prestige had resulted from the works 
carried Out Overseas by British civil engineers. 
New materials and techniques were being intro- 
duced in ever increasing numbers and were 
leading to a greater degree of specialisation in 
the profession in their application to meet design 
probiems. 

The importance of the work of the civil 
engineering profession to the national economy 
was later stressed by Sir Herbert J. Manzoni, 
the president of the Institution, who pointed out 
that in 1959 the industry was responsible for 
work to the value of £500 million in the United 
Kingdom. Work carried out abroad by con- 
tractors during the year totalled £100 million, 
or equivalent to one-thirtieth of the income from 
all British overseas trading. The sphere of 
influence of the civil engineer, said Sir Herbert, 
was very great, and much of the rise in the 
standard of health could be attributed to the 
industry. Asa result of their increasing influence 
on the life of the country, civil engineers would 
have to concern themselves more with sociological 
and political spheres. This might lead to a 
dangerous degree of materialism, to combat 
which the humanities must be introduced to a 
greater extent in the training of engineers. 
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Colour Television System 


Diraits of the work done by the Compagnie 
Frangaise de Télévision on the Henri de France 
colour television system were ¢iven in a paper 
by Messrs. R. Chaste and P. Cassagne, presented 
and Communications Section 


Engineers on 


to the Electronics 


of the Institution of Electrical 
April 27. This system takes advantage of the 
fact that when the bandwidth of chrominance 


signals is reduced, horizontal definition 1s lowered 
to an extent which is not perceptible to the 
eye, while vertical definition remains almost 
unchanged It is possible, in fact, to supply 
the chrominance information tn alternate lines in 
the vertical direction. The transmission consists, 
therefore, of a normal luminance signal and 
two complementary chrominance signals trans- 
mitted over a narrow band in alternate lines 
Chrominance information not transmitted differs 
little from that of the previous line, for 


very 
which it was transmitted. At the receiver the 
information is considered as being identical 


because the eye cannot appreciate the difference 
By means of a delay, three signals are provided 
line, although only two have been 

They consist of the luminance, the 


for every 
transmitted 


chrominance information § transmitted during 
that line, and the chrominance tntormation 
transmitted during the preceding line. This last 


signal is made available by the inclusion of a 
delay line, which repeats the signal after the 
delay of a line period 

At any instant the chrominance signal trans- 
mitted follows two paths, one taking it directly to 
the decoding matrix before the cathode-ray 
tube, while the other makes it available for the 
subsequent line via the delay line. The arrange- 
ment described is compatible, since the black- 
can be extracted from the 
composite signal by a simple filter. Conversely, 
since the principle of constant luminance 1s 
observed, as in the N.T.S.C. system, a colour 
reproduces a black-and-white picture 


and-white signal 


receiver 
faithfully 
The latest designs of delay lines used in this 
system are multiple-reflection quartz lines. The 
transducers are ferro-electric cells of barium 
titanate which use the propagation of longitudinal 
sinusoidal waves in a solid medium olf fused 
silicon. Special attention been given to 
reducing the price and size of these components 
of producing simple and inex- 

and the delay lines described 


has 
in the interests 
pensive receivers 
in the paper measure lin in height and 3in tn 
diameter 


Automatic Forging 


ABoul five years ago, the British Iron and 
Steel Research Association initiated a programme 
of research into the fuller mechanisation of 
forging. The shortage of skilled forgemen and 
difficulty in recruiting them emphasised the need 
The programme was drawn up 
namely the 


forging press, the development 


for this research 
in three phases, improvements to 
operation of the 
of a suitable manipulator, and the synchronisa- 
tion of the action of the press with that of the 
manipulator There was also envisaged auto- 
mation of the forging process by the introduction 


of programme control. 


Last week we visited the B.IL.S.R.A. labora- 
tories at Sheffield, to see the progress on this 
research. During that visit, Dr. J. G. Wistreich, 


who has charge of the work, said that the original 
aims had changed and that the project was now 
generally referred to as forge automation 
Che forge of the future, he added, might well be 
designed as follows : (i) pressing and manipulat- 
ing function integrated in one machine 
dual-action press to work the piece faster 
more homogeneously, and dual-grip 
manipulator to hold the piece more firmly, with 
supporting rollers to take the weight 

The work so far accomplished on the project 


includes raising the efficiency of the forging press, 


(Wa 
and 


(ill) oa 





using the B.I.S.R.A. 200-ton experimental press, 
illustrated herewith. By tmprovements in the 
hydraulic system, the rate has been increased to 
Sixty Cogging strokes a minute and, concurrently, 
a syStem of remote position control has been 
developed which enables the amount of squeeze 
to be predetermined to within The 
control includes provision for repetitive stroking 
of the press cross-head between fixed limits 
When this was achieved, attention was turned to 
the manipulator, also shown in the illustration 
The aim was for a design incorporating longi- 
tudinal feed, accurate radial movement through 
90, 45, 224 and 74 deg., and adjustable height. 
The manipulator had to be fast and accurate 
enough to match the performance of the improved 
press. The machine was primarily conceived as a 
piece of apparatus for working at the press and 
was therefore made rail-bound. Provision was 
made in the electrical control system for syn- 
chronising the movement of the press and 
manipulator, so that as the press cross-head 


fein. 





B.LS.R.A. 200-ton experimental 


moved up on its return stroke, the workpiece was 
immediately moved to the next working position 
by the manipulator 

The next step was the “ programme control * 
of both press and manipulator. Investigation of 
metal shaping was therefore carried out to 
establish the precise sequence of squeezes and 
manipulator movements required for a particular 
forging operation. Previously these steps had 
been arrived at by empirical methods, and 
B.I.S.R.A.’s investigations constituted an attempt 
to rationalise procedure, so that a predetermined 
programme could be formulated. As_ yet. 
theoretical schedules have only been worked out 
for square bars, but further work continues on 
other shapes. An experimental control device 
has been devised for applying these programmes 
to the combined press and manipulator, success- 
fully demonstrating that the principles of pro- 
gramme control are now a practical possibility. 
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In recent trials of the programme control, a 
test forging was completed to a_better-than- 
average standard of accuracy in four-and-a-halt 
minutes ; this was about twice as fast as the best 
skilled forging crew would be capable of doing 
riais of the programme control unit are being 
continued with the object of developing improved 
programming techniques. 


Combustion Additives for Boilers 


We have been informed that the Amber 
Chemical Company, Ltd., has introduced its 
Amber SSR117 which is a powder additive in a 
soot stick form for the treatment of industrial 
and marine boilers, using either liquid or solid 
fuels. It is supplied in $ Ib tubular injector 
cartons and it is claimed that it reduces soot and 
carbon deposits and slag formation, while 
sulphur corrosion ts lessened by a reduction in 


forging press and manipulator 


the formation of S$.O,. These benetits improve 
the operational efficiency of the boiler by reducing 
the frequency of tube cleaning and increase the 
heat transfer. The nuisance caused by heavy 
Stack emission ts partially alleviated by the use of 
this combustion additive which also protects 
furnace refractories and reduces exit gas tem- 
perature. 

Designed to overcome sludge and other 
problems associated with the burning of heavy 
fuel oil, the company produces Amber SSRS511, 
a marine fuel additive, which is a non-viscous 
chemical compound. It dissolves sludge in 
tanks and prevents further sludge formation and 
keeps fuel oil heaters clean and’ by improved 
atomisation ensures better combustion. The 
additive reduces carbon deposits on burner tips, 
the formation of soot and scale, corrosive sulphur 
deposits and prevents instability of oils. 

[Reply Card No. E7463] 
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Vibratory Finishing Machines 


AN arrangement for the manutacture of 
vibratory tinishing machines in this country 
has been concluded between the Hepburn Con- 
veyor Company, Ltd., of Wakefield and the 
Pangborn Corporation of the United States. 
This vibratory equipment for finishing com- 
ponents, which is designed to replace conven- 
tional barrel finishing, is stated to be more than 
ten times faster and to require less media and 
compounds for given amounts of work. A 
typical machine is illustrated herewith; it 
incorporates means of varying the amplitude 
and frequency to cover a wide range of different 
components. The machine can be used for 
either severe cut-down (it being claimed that 
up to 0:025in of stock can be removed from 
stainless steel Components in thirty minutes), 
or for finishing delicate components (in which 
it is Stated laminations 0-006in thick and 4in 
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and control operations of the computer ; next 
to that is the cabinet Containing the programme 
and data store as well as the power supplies 
The third cabinet contains input/output logic 
for control experiments. A fourth cabinet, on 
the extreme right, contains electronic equipment 
developed by the Ministry of Aviation, in con- 
junction with R.R.E., for cathode-ray tube 
displays. Each cabinet is equipped with cooling 
fans. Power consumption of the complete 
equipment is about 2kW. 

Altogether, there are about 350 packages used 
in the machine, about 80 per cent of which are of 
six basic types. Most of 
the computer, however, 
is constructed from only 
two types of unit, a 
flip-flop temporary stor- 
age element and a single 
type of logical gate. It 
employs magnetic core 


stores of 4096 words cap- 
acity for programming 
and 4096 words for data, 
with cycle times of the 
order of 6 microseconds. 
fypical examples’ of 
instruction times are : 


Vibratory finishing machine with means of varying amplitude and frequency simple orders 6 or & 


to suit different classes of component 


diameter can be deburred and finished without 
distortion). Further claims made for the vibrat- 
ory system is that interiors and shielded surfaces 
which are unsuitable for conventional barrel 
cleaning can be readily processed. 

A plant has been installed at he works of the 
Hepburn Conveyor Company, Ltd., for testing 
customers’ samples and to demonstrate the 
capacity of the equipment for various classes 
of components in cleaning, deburring, descaling, 
radiusing, fine finishing, colouring and burnish- 
ing. Machines of 1} to 18 cubic feet capacity 
are being made and supplied complete with the 
requisite compounds and media by the British 
firm 

[Reply Card No. E7471] 


Air Traffic Control Computer 


THE accompanying illustration shows the 
* Apollo ** computer developed by Ferranti, Ltd., 
Hollinwood, Lancs, for the air traffic control 
experiment initiated by the Ministry of Aviation. 
A paper on the computer and its application was 
presented to the I.E.E. symposium on Data 
Handling and Display Systems for Air Traffic 
Control (see our April 15 issue), and Ferranti, 
Ltd.. now announces that the computer, which 
will be the first to be used for air traffic control 
experiments in this country, will go into operation 
at the Scottish air traffic control centre, Redbrae, 
Prestwick, early in the spring of next year. 

The ** Apollo ”’ is a high-speed, transistorised, 
parallel computer working in real time. It 
consists basically of three cabinets, each ft high, 
22in wide and 19in deep. Positioned alongside 
the computer is a table accommodating a number 
of Creed 25 tape punches and in front of the 
computer is the control desk for mounting a 
Ferranti TRS tape reader and a Creed 75 
printer. 

The left-hand cabinet contains racks of 
printed packages which carry out the arithmetic 


microseconds ; shifts, 
multiplication, division, 
up to 60 microseconds. When completed, this 
computer will be one of the fastest in operation 
in Britain. The word length is twenty-four 
binary digits which will be used in three ways : 
(i) binary number with sign; (it) four six-bit 
characters ; (ii!) instruction. , 

For processing flight information, the computer 
will receive data from the local operators via 
four Creed 75 printers with keyboards, after 
sorting in conjunction with a controller so that 
only relevant information will be passed to the 
buffer store. At the same time, a record of what 
has been typed will appear on the printer 
associated with the keyboard, and if the operator 
is Satisfied that everything is in order, he will 
then press a key on the keyboard, instructing the 
computer to transfer the information into the 
main file. 

Depending on the message, certain stored 
programmes are brought into action and data are 
processed and checked for conflict. If the 
information concerns a flight plan it is stored 
until the departure time 1s received. This 
information is then processed and flight progress 
strips are printed out automatically on Creed 75 
printers. This is done according to a time 
criterion, which enables the strips to be entered 
on a board in readiness for the entrance of an 
aircraft into the controlled area. 

There are four Creed 75 printers with func- 
tional keyboards, one for use by each controller, 
enabling them to make requests to the computer, 
such as asking for flight strips before they are 
printed out, or any other relevant information. 
The Creed 75 printers have been developed by 
the manufacturer in conjunction with Ferranti, 
Ltd., to transmit and receive parallel code 
signals. 

Two Creed 25 paper tape punches are employed 
for data output which is then analysed for 
functions of air traffic control. Provision is also 
made for information to be transmitted over 
normal serial teleprinter lines from a remote 
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source directly to the computer memory via a 
converter unit. In consequence, new information 
can be inserted into the computer memory at will 
from other control centres. In the air traffic 
control system planned for the future, informa- 
tion such as this could emanate directly from 
other computers and in this way the task of pro- 
cessing flight information could be shared by air 
traffic control centres throughout the country. 
Cathode-ray tube visual displays are employed 
as another means of showing numerical data 
stored inside the computer memory to the 
controller, and they may also be used to show 





The ** Apollo ** computer which will begin experimental operation next spring 
at Prestwick air traftic control centre 


plan position information. For real time opera- 
tion, a time register Containing a number repre- 
senting G.M.T. is fed by pulses from a mastet 
clock, but for non-real time applications the 
register can be fed from an independent variable 
oscillator. 

{Reply Card No. E7472] 


Light Alloy Gangway 


BELOw there is illustrated the shore end of a 
light alloy gangway recently built by Non- 
Corrosive Metal Products, Ltd., dismantled and 
shipped to Ghana for service with the Tema 
Port Authority. The gangway has an overall 
length, including ramps, of 86ft and a span 
between supports of 75ft, while the clear inside 
height to allow passage for natives carrying loads 
on their heads is 8ft, the overall height being 9ft. 
A clear width of 4ft has been provided between 
the handrails and the width over the construc- 





Light alloy gangway including shore end ramps 


tional members is 6ft. Of riveted and bolted con- 
struction, the gangway has been built of heat- 
treated extruded sections in aluminium alloy 
HE.30.W.P. and tread plate in alloy HP.10.W.P. 
The gangway has a self-weight of | ton 14 cwt, 
and when tested with a load of 100 Ib per square 
foot, amounting to a total of 13 tons 19 cwt, the 
maximum deflection was |-22in at the centre of 
the span. 
{Reply Card No. E7473] 
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Flow Recorder for Cone-and-Plate 
Viscometer 


AN automatic flow-curve recorder is now 
available for use with the Ferranti-Shirley cone- 
and-plate viscometer which is designed for the 
study of the flow behaviour of complex fluids 
Ihe cone-and-plate viscometer ts 
Ferranti, Ltd., Hollinwood, Lancs, and the 
associated flow-curve recorder adaptor unit 1s 
supplied by Scientific Furnishings, Ltd., Poynton, 
Cheshire. 

With this combination of instruments, illus- 
trated here, non-Newtonian flow curves ol 
shear stress against rate of shear can be plotted 
automatically, thereby eliminating the necessity 
for constructing graphs by time-consuming 
manual methods. The system also constitutes 
a convenient means of standardising test pro- 
cedure to reduce errors caused by inconsistent 
experimental conditions. This improvement is 
particularly important for the measurement of 
time-dependent flow properties, e.g. with thixo- 
tropic substances where close control of both 
the magnitude and duration of shear is essential. 
Ihe recorder is capable of plotting a complete 
shear stress/rate characteristic in about ten 
seconds for most non-Newtonian fluids 

With the existing cone-and-plate viscometer, 
the fluid to be examined is sheared in a narrow 


VISCOSITY MEASURING UNIT 






AMPLIFIER UNIT 





Cone-and-plate viscometer with automatic flow-curve 


amplifier and control unit 


gap between a stationary flat plate and a slightly 
conical rotating disc, driven (at controlled 
speeds, ranging from 0-1 to 1000 r.p.m.) by a 
variable speed motor. The cone speed is 
directly proportional to the rate of shear. The 
amount of viscous drag on the cone is shown on 
an indicator unit and is directly proportional 
to the shearing stress. Thus, at any rate of 
shear or shearing stress, the apparent viscosity 


can be readily determined and flow curves 
plotted. 
The new equipment comprises a flow-curve 


recorder adaptor unit, designed to fit beneath 
the existing viscometer indicator unit—so that 
all controls are readily accessible in one assembly 

and a Houston Instruments HR-92 X-Y 
recorder The latter instrument has been 
chosen for use with the equipment because of 
its small dimensions, compatible input and 
performance characteristics and moderate cost 
However, most types of X-Y recorder can be 


used provided they have the correct input 
characteristics. 
In operation, the control unit generates a 


voltage which increases linearly with time and 
is applied to the d.c. servomotor in the measur- 
ing unit via an amplifier, to accelerate the cone 
up to a pre-determined velocity. The tacho- 
generator, which is an integral part of the servo- 


made by“ 


CONTROL UNIT 





mechanism controlling the cone velocity, sup- 
plies the speed signal to the Y-axis of the recorder, 
calibrated in revolutions per minute. The cor- 
responding torque acting on the cone is measured 
by an accurate dynamometer consisting of a 
spring and potentiometer which supplies the 
torque signal to the X-axis, calibrated in dynes- 
centimetre. Multiplying by the appropriate 
cone constants gives the shear stress/shear rate 
characteristic in absolute units. On reaching 
the maximum speed the cone normally reduces 
speed automatically to zero, but a “hold” 
switch has been incorporated to maintain the 
preset speed constant for any desired time before 
speed reduction is initiated. 

There are eight available rates of acceleration, 
the cone velocity being swept from zero to 
maximum speed (10, 100 or 1000 r.p.m.) in a 
time ranging from 10 to 600 seconds with a 
linearity of about | ger cent. Intermediate 
maximum speeds can be selected by means of a 
ten-turn potentiometer. However, in applica- 
tions where the duration of shear must be mini- 
mised, e.g. when acceler- 
ating to a specific cone 
velocity before starting 
the test proper, a rapid 
acceleration speed re- 
duction control with a 
sweep time of about 





x—Y 
RECORDER 
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one second ts available: 
it is an overriding switch 
control and, as_ such, 
it may be used to speed 
the setting up and reset- 
ting operations. The 
sweep voltages are gener- 
ated by a conventional Miller integrator. 

Viscosity or shear stress can be recorded 
against time at a constant pre-determined shear 
rate, by utilising the sweep voltage as a time 
base on the Y-axis of the recorder, with manual 
adjustment of the cone speed. The decay of 
stress with time can also be plotted in a similar 
manner. 

[Reply Card No. E7481] 
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Boiler Research Building 


To facilitate the development of its products, 
Cochran and Co., Annan, Ltd., has completed 
at its Newbic works, a new research and develop- 
ment building, which covers an area of 4000 
square feet. The development shop can accom- 
modate several full-size boilers and associated 
test equipment, while the construction of the 
roof permits chimneys to be taken out at various 
points without affecting the actual structure. 
Boilers installed in the shop at present, include : 
a 7ft diameter “* Sinupac”’ unit rated at 9200 Ib 
per hour from and at 212 deg. Fah. on oil firing, 
and 7500 1b per hour when fired with coal, of 
11,500 B.Th.U. per pound ; a Sft 3in diameter 
boiler of the same mark and rated at 3750 Ib per 
hour ; and a Series II, 4ft 9in diameter vertical 
boiler having an evaporation of 1750 Ib per hour. 


Oil-fired version 





Supplementing the shop is a laboratory for the 
sampling and analysis of fuels and the analysis 
of feed water so that the correct recommenda- 
tions for water treatment may be made. The 
laboratory will also deal with problems con- 
cerned with cold end corrosion, smut emission 
and deposits. 

The company also announces the introduction 
of a new range of horizontal ** packaged ~ 
boilers having a high performance, with either 
coal or oil fuel, for steam or high-pressure hot 
water. Given the name * Sinupac”’ the boilers 
are available with ratings from 37501b to 
37,000 Ib per hour when oil-fired, and from 
7500 Ib to 23,500 1b per hour when coal-fired, 
and are of welded construction. The oil-fired 
version, an example of which we illustrate, is 
fully automatic in operation, the pressure being 
maintained constant within narrow limits over 
the full operating range. Fuel and air supplies 
are limited to maintain good combustion over 
the turn-down ratio of the burner while should 
the boiler load fall below a predetermined figure 





s 


boilers 


of range of ** Sinupac 


the burner will switch on or off as required. 
The water level is maintained automatically, but 
should the water level become too low, cut-outs 
cause the burner to be shut down. Ignition is by 
a high energy spark, or spark and gas. For the 
coal-fired unit a coking stoker and induced 
draught fan are provided. For this range of 
boilers it is claimed that performance represents 
an efficiency of over 80 per cent on gross calorific 
value of the fuel, oil or coal, over an operating 
range from full load down to quarter load. 
Boilers can be built for operating at up to 250 Ib 
per square inch. 
[Reply Card No. E7482] 


Nickel Exhibition 

THe Mond Nickel Company, Ltd., is holding 
an exhibition, at Moore’s Hotel, Glasgow, from 
May 3 to 6, which is intended to emphasise the 
importance of nickel and platinum metals in 
modern industry. The exhibition is divided 
into sections as follow : properties at elevated, 
normal and sub-zero temperatures ; corrosion- 
resisting properties ; special physical properties, 
including catalysis, magnetism and controlled 
expansion ; and special methods of fabrication, 
including welding, electroforming and powder 
metallurgy. Also included are nickel-aluminium 
bronze propellers and new improved castings in 
gun metal, while a particular item of interest 
will be discussions, led by members of the 
company’s development staff, on such subjects as: 
‘Nickel Alloy Steels,’ ‘* Alloy and Special 
Cast Irons,”’ ** Industria! Applications of Platinum 
Metals,’ and “* Nickel Plating.” 
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Supervisory Control of Pumping 
Stations 

Pumps at the intake, high-lift and booster 
pumping Stations on the River Dove Water 
Board's pipeline from a site near the confluence 
of the rivers Dove and Trent to the terminal 
reservoir near Leicester are under centralised 
supervisory control from the board’s new 
pumping station and treatment works at 
Melbourne, Derbyshire. Control is exercised 
over a remote control and telemetering instal- 
lation supplied by Standard Telephones and 
Cables, Ltd., Connaught House, Aldwych, 
London, W.C.2. 

The remote control and indication system for 
the intake pumping station, 7$ miles from 
Melbourne, functions over a four-wire telephone 
line, rented from the G.P.O., connecting the 
Station to the control room. The system uses a 
two-way, twelve-channel, frequency-shift-modu- 
lated telegraph system for the transmission of 


a check key is operated on the control desk. 
In either case, a scanner at the intake pumping 
station examines every indication and sends 
over a telegraph channel, reserved for this 
purpose, a code which includes all the required 
information. A decoder at the control room 
interprets the signal and illuminates the appro- 
priate lamps on the control desk. When a 
signal is sent as the result of a change of con- 
ditions, an audible warning is given in addition 
to the visual indication. 

Similar facilities are provided for the remote 
control initially of three, and ultimately of five, 
pumps at the high lift pumping station adjacent 
to the treatment works. As the distance between 
the pump; house and the control desk is short, 
direct-wire techniques are employed. To facili- 
tate operation, however, the form of presentation 
on the control desk is the same as for the intake 
pumping station. 

The remote operation of the booster pumping 
station at Belton, 5 miles from Melbourne, is 








Control desk with remote control panels for intake, extraction and high-lift 


pumping stations 


control signals from control room to pumping 
station and indication signals in the opposite 
direction. This equipment incorporates transistor 
circuits throughout. A view of the rack-mounted 
apparatus is reproduced. Provision is made 
for the control, initially, of two constant-speed 
pumps, one variable speed pump and a rotary 
screen, and, ultimately, for the duplication of 
all this plant. Speed adjustment, as well as 
Starting and stopping of the variable-speed 
pump can be remotely controlled. Control 
functions are initiated from pushbuttons on the 
control desk illustrated, the operation of a push- 
button resulting in the transmission over the 
G.P.O. line of a predetermined combination of 
tones. Receipt of these signals at the intake 
station operates relays which in turn complete 
the selected control circuits for as long as the 
pushbutton is pressed. Response is virtually 
instantaneous. The control desk provides for 
control in future of the adjoining extraction 
pumping station which will come into use when 
the new Staunton Harold Reservoir is completed. 

Indications fall into two categories : (a) tele- 
metered readings of varying quantities, and 
(b) positional indications, relating to availability 


of supplies, running or stopped conditions of 


plant and alarms. Every telemetered reading is 
allocated a signalling channel and is transmitted 
continuously over the G.P.O. line as an inter- 
rupted tone, the rate of interruption being 
directly proportional to the measured quantity 
Readings of pump speed, motor current and 
pumping rate, for which a fast response is 
required on the control room instruments, each 
occupy a complete signalling channel, whereas 
readings of delivery head, river and sump level 
and river flow, where slower response is accept- 
able, each occupy half a signalling channel. 

The positional indications are transmitted 
only when a change of position occurs, or when 


effected over a two-wire circuit rented from the 
G.P.O. Common start/stop control is provided 
for the two pumps, together with continuous 
indications on the control desk of pumping 
rate. These limited facilities do not justify the 
use of multi-channel telegraphy and the system 
employed is based on the use of a mains-derived 
a.c. supply used as a carrier for superimposed 
control and telemetering signals. 

At all locations the remote readings of water 
flow, level and pressure are derived from local 
instrumentation equipment provided by George 
Kent, Ltd. 

{Reply Card No. E7491} 


Switchgear Battery Unit With 
Controlled Charging 


A SELF-CONTAINED Switchgear unit, incorporat- 
ing an automatic charge circuit, intended for use 
on unattended substations, has been developed 
by Nife Batteries, Ltd., Redditch, Worcester. 
It is designed to provide maintenance-free 
battery capacity capable of giving the short- 
rated discharges required for closing and trip- 
ping switchgear. 

A new system of battery charging is embodied 
in this ‘* Nife-O-Matic’’ switchgear unit to 
keep the battery fully charged by compensating 
for normal discharge loads as well as external 
leakage currents. In the charging circuit a 
condenser is connected in series with the primary 
winding of a specially designed transformer 
which operates with its core at saturation point 
to ensure that the voltage across the transformer 
primary is maintained at a constant value, even 
with a variation of +6 per cent in the mains 
supply voltage. Thus, the voltage of the rectifier 
output circuit can be stabilised at a predeter- 
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mined value such that the input current to a 
fully charged battery is only a few milliamperes. . 
When the battery voltage is lowered by inter- 
mittent discharges, the output of the charger 
rises immediately and, as there ts no _ ballast 
resistance in the circuit, the current is limited 
solely by the forward resistance of the rectifier 
which ts generously rated. The charging current 
tapers back to a few milliamperes again as soon 
as the battery voltage has been restored, thus 
preventing excessive gassing and loss of water 

The * Nife-O-Matic’’ switchgear units are 
stated to be particularly suitable for the closing 
and tripping of switches associated with electric 
arc furnaces where the frequency of operations 
may be upwards of 250 a day. 

A typical unit is illustrated here. The equip- 
ment is completely static and includes a twenty- 
five cell ** Nife ’’ nickel cadmium alkaline battery 
which is stated to need topping-up only once a 
year. The enclosure is of folded steel construc- 
tion with enamel finish in dark Admiralty grey 


Voice-frequency telegraph rack, remote control and indication apparatus, and 
local instrument panel at intake pumping station 


A sloping control panel and printed aluminium 
fascia form the front of the upper compartment 
which contains the charge circuit equipment. 
Steel hinged doors give access to the battery and 
there are ventilation louvres in the sides of the 
battery compartment. 

{Reply Card No. E7492} 





Switchgear battery unit with controlled charging 








Voice-Frequency Intertripping 


System 
DESIGNED aS a power system protection link 
between substations, the SL.54  transistorised 


voice-frequency intertripping system introduced 
by The English Electric Company, Ltd., Marconi 
House, Strand, London, W.C.2, is stated to be 


the first in this category built completely 
round transistors and logic circuits Each 
terminal unit of the system, one of which 1s 





Terminal unit of transistorised power system 
protection apparatus 


illustrated, has its own transmitter and receiver 
In healthy conditions a continuous signal on a 
given frequency is transmitted over the inter- 
connecting G.P.O. lines to the receiver at the 
other end of the line. When a fault occurs this 
frequency is shifted and the change, detected by 
the appropriate receiver, Causes operation of a 
relay which in turn initiates whatever action is 
required. On anormal power line the time taken 
to relay a signal for tripping a circuit will not 
exceed 55 milliseconds, and under the worst 
conditions 85 milliseconds 

A typical application is where a step-down 
transformer is connected to the remote end of a 
33kV line. Here, a fault on the low voltage side 
of the transformer will not necessarily be detected 
by the protective felay at the supply end of the 
feeder and under this condition problems arise in 
tripping the circuit breaker at the supply end. 
This is particularly true if the fault level on the 
l.v. side of the transformer ts restricted by an 
earthing resistor. This difficulty is overcome by 
the use of intertripping equipment initiated from 
the L.v. side of the transformer. 

The transmitter consists of an oscillator, an 
amplitier and a band-pass filter which feeds the 
transmitter signal to a pilot line or carrier channel 
via an isolating transformer The oscillator 
frequency is controlled by the intertripping send 
relay which is connected to the fault detection 
circuits. Normally, with the send relay open 
(i.e. no fault) the oscillator will operate on a 
frequency 1, During a fault condition, the 
send relay is closed and the oscillator frequency 
is reduced to f,. The receiver is fed, via the 
common isolating transformer, from the same 
line used by the transmitter and is tuned to receive 
signals from the transmitter at the remote loca- 
tion. Incoming signals are applied to a frequency 
discriminator which distinguishes between the 
holding and trip frequencies from the remote 
location and passes the resulting information to 
logic circuits which determine whether the local 
switchgear is to be tripped or not. Two groups 
of logic circuits are provided. The alarm logic 
will give warning in the event of faulty operation 
of the SL.54 equipment and at the same time 
prevent the local switchgear from being tripped. 
The trip logic will cause the local switchgear to 
be tripped only when the trip frequency is detected 
by the receiver and then only if the alarm logic 
indicates that the SL.54 equipment ts functioning 
correctly 

The conditions under which the alarm logic 
will give a warning are complete absence of 


SHORTER REPORTS (Continued) 


received signal, received signal amplitude outside 
limits, or excessive noise on the signal. Alarm 
will also be given if the power supply for the 
equipment fails. 

The equipment illustrated Comprises a mount- 
ing panel accommodating two channel units 
(transmitter and receiver), two isolating trans- 


formers, alarm lamps, test jacks, fuses and 
connectors. The two channel units can be 


operated independently or in conjunction with 
each other for relaying fault information to other 
locations. A cover encloses the complete unit, 
which measures 20in by I2in by 1 2in 

[Reply Card No. E7501] 


Marine Single-Sideband Transmitter 

INCREASING radio telephony traffic inthe 
marine intermediate-frequency (1:6 to 3:8 
Mc/s) and high-frequency bands has already 
made it necessary to equip certain British 
coastal radio stations for single- or independent- 
sideband working, and similar conditions are 
occurring in many parts of the world. To meet 
the requirements of ships participating in these 
services, The Marcont International Marine 
Communication Company, Ltd., Chelmsford, 
Essex, has introduced a new _— transmitter, 
2482AA, primarily for  single-sideband and 
independent-sideband r/t working, but also 
with facilities for double-sideband r/t and for 
w/t. In addition to the saving in bandwidth, 
the transmitted power on single-sideband for a 
given standard of received signals need be only 
one-eighth of that required with double-sideband, 
and it is stated that approximately 8kW_ peak 
power would be required in a double-sideband 
transmitter for the results obtained from the 
2482AA with a peak envelope power of IkW 
on 1-8 to 12 Mc/s, and 900W on 16 and 22 Mc/s 

The transmitter, seen in the accompanying 
illustration, installed in the P. & O. liner 
‘** Himalaya” comprises a bench-mounted alu- 
minium cabinet containing eight units fitted on 
runners for easy inspection and withdrawal. 
One of these, for frequency-shift keying, is 
optional. A separate power unit may be 
installed away from the transmitter or used as 
a base on which the transmitter cabinet may be 
mounted. Ten spot frequencies are provided in 
the 1-8 to 3-8 Mc/s band and in each of five 


™ 


- 
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Single-sideband transmitter (left) for intermediate 
and high-frequency radio telephony in the P. & O. 
liner ** Himalaya * 
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h.f. bands. In the 6 Mc/s band a maximum of 
four frequencies is available. Output power on 
all services may be reduced in three steps, each 
of approximately 5dB. The transmitter may be 
operated either into the usual type of ship's 
single-ended aerial or an unbalanced co-axial 
feeder of 50-75 ohms impedance. An external 
matching unit can be used to match the feeder 
to the aerial. 

Facilities are provided for connections to an 
associated receiver for receiver desensitising on 
simplex r/t and c.w., sidetone to receiver on 
c.W., r/t sidetone to local handset, receiver loud- 
speaker muting for duplex working, and duplex 
rejector unit control. Approximate dimensions 
of the transmitter are 4tt 2sin high, 2ft wide 
and 2ft 2in deep. The weight is approximately 
300 Ib 

[Reply Card No. E7502] 


Firing With Oil Fuel 

THe technical advantages claimed for fuel oil 
such as high efficiency, constant quality, ease of 
control, cleanliness, high flame temperature and 
high radiant flames, are demonstrated in a film, 
* The Advancing Flame,” which has a running 
time of twenty minutes and has been produced 
by the British Petroleum Company, Ltd., with 
the co-operation of a number of firms engaged 
in a variety of industries. The film shows the 
high standard of firing with fuel oil which has 
been achieved in a wide range of industries, 
including steel making, non-ferrous metals 
production, brick manufacture, bakeries and 
laundries. In addition to present industrial 
applications, the film deals with future trends 
and indicates that research and development, a 
considerable share of which is carried out by the 
company, are endeavouring to attain higher 
efficiencies and to apply oil-firing techniques to 
new industrial developments.  In_ particular, 
* The Advancing Flame * shows the investigation 
into drop size distribution, flame radiation, gas 
flow in boilers, high intensity combustion and 
two-stage combustion, all of which affect plant 
design and processes. 


[Reply Card No. E7503] 


Launches and Trial Trips 


CRAIG-Gowan, trawler ; built by John Lewis and 
Sons, Ltd., for Bon-accord Mutual Ship’s Stores, 
Ltd.; length overall 109ft, breadth 21ft 6in, depth 
moulded I1ft, gross tonnage 163: fishroom 4100 
cubic feet, A.K. diesel, reversible belt-driven trawl 
winch, barrel capacity 500 fathoms of 24in warp ; 
two ISkW = diesel-driven generators ; Widdop, 
G.M.B.4 diesel engine, 440 b.h.p. at 300 rpm 
Trial, February 4 

VISTAFJORD, Cargo Wallsend by 


liner ; built at 


Swan, Hunter and Wigham Richardson, Ltd., for 
Skibsaktieselskapet Malmtransport, Oslo; length 
between perpendiculars 470ft, breadth moulded 


63ft 6in, depth moulded to upper deck 41ft lin, 
cargo capacity 660,780 cubic feet bale : deadweight 
13,880 tons on 30ft 6gin draught ; service speed 
144 knots; four passengers: five holds, three 
200kW diesel-driven generators ; Kincaid - B. and 
W. two-cycle, single-ac opposedting, -piston oil 
engine, four cylinders 750mm diameter by 2000mm 


combined stroke, 5600 b.h.p. at 112 r.p.m._ Trial. 
February 9 
ADVENTURER, heavy lift cargo ship: built by 


William Doxford and Sons (Shipbuilders), Ltd., for 
the Charente Steamship Company, Ltd.; length 
overall 490ft, breadth 65ft, depth 37ft 9in, 180-ton 
derrick to serve two hatches, service speed 15 knots : 
Doxford opposed-piston oil engine, six cylinders 
670mm _ diameter by 2320mm combined stroke 
Trial, February 11 

Sun XXII, tug; built by Philip and Son, Ltd., 
for W. H. J. Alexander, Ltd.; length between per- 
pendiculars 100ft, breadth moulded 25ft 6in, depth 
moulded 12ft 8in : static pull 18-5 tons, free running 
speed 12:5 knots ; two 62:5 kVA diesel-driven alter- 
nators, Mirrlees KLSSG.M.R.6_ pressure-charged 
diesel engine, six cylinders, continuous rating 1400 
b.h.p. at 375 r.p.m., drive through Modern Wheel 
Drive reverse reduction gearbox to deliver 1316 s.h.p 
at 125 r.p.m. to the propeller. Trials, February 
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Export Credits Guarantee Department 

The Export Credits Guarantee Depart- 
ment has reported a satisfactory trading year 
during 1959-60. The volume of exports 
insured was larger, there was a_ bigger 
volume of contingent commitments out- 
standing at the end of the year and a corres- 
ponding increase in the cumulative reserve to 
cover those increased commitments. The 
Department says that in the year 1959-60, 
roughly 20 per cent more business was insured 
than in the preceding year (£694 million 
compared with £570 million). The percent- 
age of total United Kingdom exports insured 
with the E.C.G.D. rose from 16 per cent in 
1958-59 to 18-4 per cent last year. 

At a press conference last week, the 
secretary of E.C.G.D., Mr. L. J. Menzies, 
referred to some improvements in the 
Department's cover which are to operate 
from May |. At present, he said, the 
**whole turnover” (and selected markets) 
cover for engineering goods was limited to 
business done on up to three years’ credit ; 
from May |, that three-year restriction was 
being removed. But, Mr. Menzies continued, 
that did not in any case involve any conse- 
quential lengthening of terms; for each 
case, the Department would continue to agree 
the appropriate terms of cover on the basis 
of the nature of the goods, the scale of the 
contract, and current practice in the trade. 
It did mean, however, that in future the only 
test as to Whether business should be covered 
under a “whole turnover” policy or a 
specific policy would be whether the business 
lent itself to the ** whole turnover ™ technique. 
The Department was confident, Mr. Menzies 
added, that this development would be a 


substantial benefit to those manufacturers of 


engineering goods which did not fall into the 
category of capital goods, yet which in certain 
cases nowadays had to be sold on credit 
longer than three years. By covering those 
transactions within their “* whole turnover ~ 
policies, policy holders would enjoy pre- 
miums 25 per cent lower than those for the 
specific cover they had formerly required. 


Oil Consumption in 1959 


According to information provided by 
the Petroleum Information Bureau, oil con- 
sumption in the United Kingdom rose from 
31,065,629 tons in 1958 to 36,514,044 tons in 
1959, representing an increase of 17-5 per 
cent. Among the major products, fuel oil 
consumption totalled 13,811,874 tons and 
gas diesel oil amounted to 3,123,477 tons, 
while Derv fuel increased by I] per cent to 
2,275,803 tons. Motor spirit consumption 
rose by 7:5 per cent to total 7,123,569 tons, 
but aviation fuels only increased moderately 
to 1,628,425 tons, while kerosene consump- 
tion remained at practically the same level 
as for 1958, the increase recorded for burning 
oil being offset by a fall in consumption of 
vaporising oil. Deliveries of propane and 
butane continued to rise and reached a total 
of 125,252 tons, compared with 89,125 tons 
in 1958, while bitumen consumption reached 
a record figure of 990,927 tons. Miscellaneous 
products, largely consisting of chemical feed 
stocks, increased from 944,327 to 1,441,676 
tons. The growth in oil demand may be 
noted from the returns quoted for 1938, 
1948 and 1953, which were 8,990,686 tons, 


12,766,025 tons and 19,002,695 tons respec- 
tively. The increased activity of the refining 
industry is indicated by an output otf 
2,391,722 tons in 1938, 4,461,567 tons in 
1948 and 39,136,237 tons in 1959. 


Shipbuilding Returns 

The Merchant Shipbuilding Returns 
for the first quarter of 1960 have been issued 
by Lloyd’s Register of Shipping and show 
that, in Great Britain and Northern Ireland, 
the work in hand included 269 ships of 
1,960,651 tons gross, the lowest figure since 
June, 1950. During the quarter the tonnage 
commenced, launched and completed was 
sixty-two ships of 228,370 tons, sixty-two 
ships of 334,197 tons, and sixty-nine ships of 
300,921 tons respectively, there being a 
pronounced fall in the tonnage commenced. 
Oil tankers under construction totalled 
fifty-five ships of 990,226 tons gross, or 
50:5 per cent of the total tonnage. For 
registration abroad, there are thirty-one ships 
of 200,516 tons which represents 10-2 per 
cent of the tonnage being built and compares 
with a peak export figure of 825,745 tons, 
or 40-4 per cent, in September, 1950. Work 
in hand abroad amounted to 1174 ships of 
7,406,323 tons gross, excluding China, East 
Germany and Russia. Ships commenced, 
launched and completed during the quarter 
respectively amounted to 383 ships of 
1,594,243 tons, 376 ships of 1,545,755 tons, 
and 359 ships of 1,749,212 tons. Export 
tonnage totalled 3,112,544 tons, or 42-0 per 
cent of the total under construction. Of the 
tonnage being built, 194 ships of 3,661,934 
tons, or 49-4 per cent, were oil tankers. 
Throughout the world, 1443 steam ships and 
motor ships of 9,366,974 tons were under 
construction, of which 20-9 per cent were 
building in Great Britain and Northern 
Ireland. Of this total, oil tankers accounted 
for 249 ships of 4,652,160 tons gross, or 
49-7 per cent. Of the tonnage under con- 
struction, 5,213,816 tons, representing 55-7 
per cent, were building under the supervision 
of Lloyd’s Register. 


Iron Ore 

A new company, British Ore Invest- 
ment Corporation, Ltd. (B.O.1.C.), with a 
share capital of £5,000,000, has been formed 
by nine of the principal British steel making 
companies using imported ore, and by 
British Steel Corporation, Ltd., an investment 
holding company associated with the British 
Iron and Steel Federation. The main object 
of B.O.LC. is to hold investments in overseas 
ore-mining companies, a function formerly 
undertaken for the British steel industry by 
British Steel Corporation, Ltd., alone. 

The principal shareholders in B.O.1.C. are 
British Steel Corporation, The Steel Company 
of Wales, Ltd., Colvilles, Ltd., South Durham 
Steel and Iron Company, Dorman Long 
(Steel), Ltd., John Summers and Sons, Ltd., 
Richard Thomas and Baldwins, Ltd., Consett 
Iron Company, Ltd., Guest Keen Iron and 
Steel Company, Ltd., and The United Steel 
Companies, Ltd. Amongst other invest- 
ments, the new company has taken over 
British Steel Corporation’s 20 per cent 
interest in Société des Mines de Fer de 
Mauritanie (M.I.F.E.R.M.A.), a £60,000,000 
project in French West Africa, the capital of 


which (equivalent to about £19,000,000) is 
being subscribed together with French, 
Italian and German interests. The ultimate 
intention of M.I.F.E.R.M.A. is to produce 
6,000,000 tons of iron ore a year. The ore 
will be transported on a specially constructed 
railway over a distance of about 400 miles 
to a port to be built near Port Etienne, in 
Mauritania. B.O.1L.C. has also taken over 
the 304 per cent British participation in 
Compagnie Miniére de Conakry, a company 
mining ore in the Republic of Guinea. 


Unemployment 


The Ministry of Labour says that, on 
April 11, there were 391,182 people registered 
as unemployed in Great Britain, 10,084 of 
whom were temporarily stopped. Between 
March 14 and April 11, the number of 
unemployed fell by 22,006, the wholly 
unemployed figure declining by 21,000 
Expressed as a proportion of the estimated 
total of employees, the April unemployment 
figure was 1-8 per cent. In March it was 
1-9 per cent, and in April last year 2-4 per 
cent. Unemployment between March and 
April fell by about 31,000 among adults but 
rose by 9000 among boys and girls. The 
number registered as unemployed in Northern 
Ireland on April 11 was 35,600 (7-5 per cent 
of the estimated number of employees). 

The employment exchanges in Great 
Britain filled 151,000 vacancies in the four- 
week period ended April 6. The number of 
vacancies notified but still unfilled at that 
date was 306,000, which was 39,000 more 
than at the beginning of March. 


Electronic Components Exports 


Production of electronic components 
during 1959 was 2400 million items, valued at 
t120 million. This represented a rise of 
20 per cent over 1958 (1950 million com- 
ponents valued at £100 million), the steepest 
annual rise since 1955. The annual report of 
the Radio and Electronic Component Manu- 
facturers’ Federation states that the main 
increase Was among components used for 
radio and television receivers, accounting for 
43 per cent of the total, but more than 30 per. 
cent in addition were sent to manufacturers 
of capital goods, and a further 14-6 per cent 
were exported directly. Exports of com- 
ponents and sound-reproducing equipment 
were valued at over £22,500,000, a rise of 
£1,500,000 (or 7 per cent). The value of 
components exported direct (a further large 
number are incorporated in finished products) 
was over £11,000,000, a rise of 13-4 per cent 
in the year, and of sound-reproducing equip- 
ment, nearly £11,500,000, 2:5 per cent up. 
The United States was again the biggest 
buyer of sound-reproducing equipment (over 
£5,000,000, a rise of nearly £700,000 in the 
year) and Australia was again the principal 
market for components (nearly £1,340,000 
an increase of £350,000). The report states, 
however, that imports of foreign radio 
and electronic products—mostly from the 
Netherlands, West Germany and the U.S.A. 
—give rise to growing concern, and are 
increasing at three times the rate of exports. 
Audio products imported in 1959 were 
valued at £5,247,000, including tape recorders 
and decks at £2,770,000. 
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Appointments 


ALDIRSLEY ENGrNgeERS, Ltd., amnounces the 
appointment of Mr. J. H. Hislop as a director of the 
company. 

CrEORGI 
to the board of directors of Mr. John F 
general works manager 

Mr. M. H. Beatie, M.LE.E., has been appointed 
assistant sales manager (power cables) of British 
Insulated Callender’s Cables, Ltd. 

BritIsH RaiLWAys, LONDON MIDLAND REGION, has 
announced the appointment of Mr. M. C. Purbrick, 
A.M.LC.E., as district engineer, Derby North 

Mr. C. H. Orrorp, general manager of the New- 
house (Lanarkshire) factory of Honeywell Controls, 
Ltd., has been made a director of the company. 

Mr. BERNARD ALFRED Wicks has joined the board 
of directors of Wipac, Ltd., as works director. He 
will be in control of the manufacturing organisations 
within the group. 

Mr. H. B. Campsect, A.M.I.Mech.E., has been 
appointed assistant chief project engineer to the 
Central Electricity Generating Board’s southern 
project group at Finchley, in succession to Mr 
W. H.C. Pilling 

Mr. Leonarp G. Oxtorp, managing director of 
Simmonds Aerocessories, Ltd., and Firth Cleveland 
Instruments, Ltd., has been elected president of the 
South Wales branch of the National Union of 
Manufacturers. 

THe MINISTRY OF AVIATION announces the follow- 
ing appointments : Mr. Eric Bairdstow Carter has 
been appointed director of engine production ; 
Mr. John Dickens Clare has been appointed director 
of guided weapons research and development (air) 
in succession to Air Commodore H. B. Wrigley 


THE WALLSEND SLIPWAY AND ENGINEERING COM- 
PANY, Lid states that Mr. John A. Bolt, 
A.M.1.Mech.E., has been appointed manager of the 
oi! burner department in succession to Mr. A. M 
Wood who is to retire on May 31, after completing 
over fifty years’ service with the company. 

DyYNAMO NEVELIN, Ltd., announces 
that Mr. V. W. Press has resigned as sales director 
to take up a similar appointment with the Limit 
Engineering Group, where he will be responsible for 
implementing the sales expansion programme follow- 
ing the acquisition of an additional factory at St 


Kini, Ltd., announces the appointment 
Willsher, 


LANCASHIRI 


Albans 

THE MINISIRY OF HOUSING AND LOCAL GOVERN- 
MENT has announced the appointment of Rear- 
Admiral St. John = Micklethwait, Mr. Duncan 


Alexander and Mrs. R. Rees as members of Cwmbran 
Development Corporation. Rear-Admiral Mickel- 
thwait will become chairman of the Corporation on 
May | in Lady Rhys-Williams, who 
has resigned 

Tut British Prrrorrum Company, Ltd... has 
announced that Sir Neville Gass, having reached 
normal retirement age, is relinquishing his appoint- 
ment as chairman of the company on June 30. The 
Hon. M. R. Bridgeman has been appointed chairman, 
and Mr. J. M. Pattinson, deputy chairman. It is 
intended to appoint Mr. M. A. L. Banks to fill the 
vacancy on the board caused by the retirement of 
Sir Neville Gass. All these appointments will be 
effective from July 1, 1960 

ASSOCIATED ELFCTRICAL INDUusTRIES, Ltd., heavy 
plant’ division, has announced the following appoint- 
ments: Mr. N. R. D. Gurney, M.LE.E., has relin- 
guished the position of manager, large electrical 
machine sales (Manchester), but will remain a 
member of the executive of heavy plant division 
Mr. I. A. Ferguson, M.I.E.E., hitherto manager, 
large electrical machine sales (Rugby), has assumed 
responsibility for the entire department, and Mr. J 
Cannell, A.M.1.E.E., has been appointed assistant 
manager 

Sik NORMAN KippPING, director general of the 
Federation of British Industries, and Mr. Lewis T 
WRIGHT, general secretary of the Amalgamated 
Weavers’ Association, have accepted the nomination 
of the British Productivity Council to be patrons 
of the Centre for Interfirm Comparison. Among 
those who have accepted nomination by the British 
Institute of Management are Sir Hugh Beaver, 
managing director of Arthur Guinness Son and Co., 
Ltd., Mr. J. E. Currie, managing director of Steven- 
son, Jordan and Harrison, Ltd., Mr. Edwin Fletcher, 
secretary, production department of the T.U.C., 
and Sir Nutcombe Hume, chairman of the Charter- 
house Group of Companies. 


Suceession to 





Business Announcements 


JOHN BROWN AND Co., Ltd., and STANDARD 
[ELEPHONES AND Castes, Ltd., announce that they 
have purchased major interests in Auto-Stackers, 
Ltd 


W. B. CULL AND Sons, Ltd., will vacate its Tennant 
Street, Birmingham, premises on May 7, and move 
to a new factory at Powke Lane, Old Hill, Stafford- 
shire 


Union Carpipr, Ltd., announces that tts alloys 
division, Glasgow office, is now at Cornhill House, 
144, West George Street, Glasgow, C.2 (telephone, 


Central 6454). 


MICHELIN TyrkE Company, Ltd., that its 
branch office and depot in Liverpool is now estab- 
lished in a new building at 57, Hill Street, Liverpool, 
8 (telephone, Royal 5112-3). 


States 


Mr. F. C. Brasy, chairman of the Fredk. Braby 
Group of Companies, is visiting Canada and the 
U.S.A. in connection with various pending licensing 
arrangements for Group products 


RATHDOWN INpustRIES, Ltd., 17, London Road, 
Ascot, Berks, states that its factory will close for 
the annual holiday at 5 p.m., Friday, July 22, and 
re-open at 8.30 p.m., Tuesday, August 9 


THe RoyaL Socikty FOR THE PREVENTION Ot 
ACCIDENTS, industrial safety division, states that the 
Sir George Earle trophy for industrial safety achieve- 
ment has been awarded this year to Associated 
Electrical Industries (Manchester), Ltd 


OpTOSHIELD, Ltd., 146, Clerkenwell Road, London, 
E.C.1, has been formed to market all articles manu- 
factured by the Fleming B.A.O. Group of Com- 
panies which are intended for industrial consump- 
tion. Mr. C. J. Williams has been appointed genera! 
sales manager of the new company. 


NEWMAN [NpbustTRiEs, Ltd., Yate, Bristol, is to 
erect three new buildings, each covering 10,000 
square feet, in the southern region of the U.S.A 
These will be at Atlanta, where the company’s new 
south-regional office is to be set up, and at Savannah 
and Memphis, where sub-distribution centres are to 
be established 


GFORGE WAILES AND Co., Ltd., 382-388, Euston 
Road, London, N.W.1, announces that these works 
will close down on Saturday, April 30, and will not 
re-open. The premises will be vacated by Friday, 
July 8. Mr. Rex Wailes’ address will be Davidge 
Cottage, Knotty Green, Beaconsfield, Bucks (tele- 
phone, Beaconsfield 1088) 


THe Fairey COMPANY, Ltd., states that in conse 
quence of the sale of its subsidiary company, Fairey 
Aviation, Ltd., to Westland Aircraft, Ltd., its 
address is now Woodlands Park, Iver Heath, Bucks 
(telephone, Uxbridge 8377). The London office of 
the company remains at 24, Bruton Street, W.1 
(telephone, Mayfair 8791). 


Sperry Gyroscope Company, Ltd., Brentford, 
Middlesex, has now commenced production of the 
CL.11 series of ** Gyrosyn ’’ compasses, incorporat- 
ing the “ Rotorace’’ principle. This latest compass 
is currently being manufactured by Sperry in the 
U.S.A. and Canada. The construction of the rotor 
gimbals and the introduction of the “* Rotorace”’ 
principle permit random gyro wander to be kept 
well below 1 deg. an hour, a tenfold improvement 
over compasses in general service to-day. The 
‘** Rotorace *’ technique eliminates random torques 
in conventional gimbal bearings by rotating the 
outer races in alternating directions, the two bear- 
ings of a pair being motored in opposite senses 


ROYSTON INSTRUMENTS, Ltd., of Byfleet, Surrey, 
and LocKHEED AircRAFT Services, Ltd., of Ontario, 
California, have signed a joint marketing agreement 
for the “* Midas”’* range of Magnetic Tape Data 
Recording equipment. Lockheed Aircraft Services 
has agreed to handle the full range of “ Midas ~ 
data recorders and data reduction equipment through- 
out the Western Hemisphere and Australasia. This 
agreement follows closely on the Federal Aviation 
Agency regulation requiring all turbine aircraft in 
the United States, flying at heights of over 25,000ft, 
to carry flight recording equipment. The new range 
will supplement the Lockheed Aircraft Services 109C 
flight recorder, already delivered or on order for 
nearly 400 American jet aircraft. The LAS 109¢ 
was developed to meet the F.A.A. mandatory 
requirement for a crash recorder only. 


Contracts 


De HAVILLAND ENGINE ComPANy, Lid, has 
received from the Ministry of Aviation a contract for 
a large number of 1000 h.p. ‘‘ Gnome’ (General 
Flectric T-58) engines for retro-fitting in Royal 
Air Force Westland * Whirlwind * helicopters and 
for installation in Mk. 10 ** Whirlwind *’ production 
Iwo of these engines will be fitted to the Mk. 2 
version of the Westland * Wessex.”’ 


Miscellanea 


DRILLING FOR OIL.—-We are informed by the Shell 
International Petroleum Company, Ltd., that the 
mobile underwater oil-drilling platform * Triton” 
is to make three drillings in 1961 off the coast of 
South Holland at sites selected on the results of a 
seismic exploration now in progress. 


FisHING Boar Power Unirs.—It has been 
announced jthat the Perkins three-cylinder P3, 144 (M) 
and the four-cylinder Four 270 (M)~ marine 
diesel engines have been approved by the White Fish 
Authority for installation in fishing boats, under 
their grants and loans scheme, following tests of both 
engines under working conditions at Teignmouth 
and Holyhead. 


ENGINEERING GRADUATES  ASSOCIATION.—The 
University of Nottingham has announced the for- 
mation of an Engineering Graduates’ Association 
open to all engineers who graduated from either the 
University College or the University. Further par- 
ticulars can be obtained from the joint honorary 
secretaries, Mechanical Engineering Department, 
University of Nottingham, University Park, Notting- 
ham 


WAGON-EMPTYING GRAB. — It is Claimed by Michael 
and Partners, Ltd., Chesterfield, that its new 14 cubic 
yard grab will empty a standard British Railways 
steel wagon so completely that hand trimming is 
eliminated. When fully open it spans 7ft 114in across 
the jaws and hence fits squarely within a wagon 
7ft 114in wide: when used with wooden trucks, 
the grab must be entered partly closed but the jaws 
remain outermost. Since it must be introduced 
to the wagon deliberately, the grab is designed to close 
with a digging action. 


TRAFFIC ENGINEERING JOURNAL The publication 
in May of the first issue of a new monthly journal 
called Traffic Engineering and Control has been 
announced by the publisher, Printerhall, Ltd., 34-40, 
Ludgate Hill, E.C.4. The purpose of the new journal, 
it is Stated, 1s to * draw attention to the contribution 
that the application of the techniques and methods of 
traflic engineering can make to improvement of the 
ever-worsening conditions on the roads.” The 
journal will be edited by Mr. Ernest Davies, a former 
chairman of the Parliamentary Labour Party Trans- 
port Group 


ALUMINISED AsBesios CLoTH.—An_ aluminised 
asbestos cloth has been developed by the Turne: 
Brothers Asbestos Company. Ltd., of Rochdale, to 
provide a fire-proof cover cloth which is strong, 
durable and impermeable to moisture and has a 
finish which compares favourably with plastic and 
decorative finishes. It achieves thermal economy 
by heat reflection ; it is easily fitted over primary 
pipe insulation and can also be fabricated into 
mattresses. The cloth is available in five qualities 
weighing from 234 oz to 44 oz per square yard, and 
is supplied in 45-yard long rolls 40/42in wide. 


RAIL TRANSPORTER FOR Motor Cars.— It will be 
recalled that a number of double-decked vehicles for 
transporting motor cars by rail have been buik by 
Newton Chambers and Co., Ltd., Thorncliffe, 
Sheffield, for M.A.T. Transport, Ltd. (see illustration 
on page 185, January 31, 1958). With these open 
transporters the cars are exposed to the severely 
aggressive environment of a railway system, and 
therefore fourteen somewhat similar vehicles ordered 
by British Railways (Eastern Region) for the car- 
sleeper service between King’s Cross and Perth will 
be enclosed. The bodywork will be of glass-fibre- 
reinforced plastic, through coloured in B.R. maroon 
with translucent panels in the roof, moulded into 
flanged panels and bolted together ; this is claimed 
to be the first time a complete, if unstressed, body 
for a rail vehicle has been made in glass fibre. The 
closed transporters will carry five cars up to 124 tons 
weight, instead of 10 tons on the original vehicles, 
and be 64ft long instead of 60ft 8tin. The hoists for 


emplacing cars on the lower deck will be power- 
instead of hand-operated. 
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German Industries Fair at Hanover 


No. 


N April 24, the German Industries Fair 
opened at the Hanover Exhibition Ground, 
and will continue until May 3. At this, the 
major industrial fair on the Continent, the area 
rented by exhibitors has again increased, and 
now amounts to 447,000 square metres, of 
which nearly 290,000 square metres is hall space 
Ihe latter has been enlarged by 10,000 square 
Metres since last year, with benefit mainly to the 
branches of precision mechanics, optical instru- 
ments, Ironmongery, and industrial refrigeration 
The open air exhibition has been increased from 
150,000 square metres to 162,000 square metres 
Fig. 1 shows the growth of the Fair since 1954. 
With 836 firms out of 4791 exhibitors at the 
1960 Fair, the foreign contingent has doubled 
since 1956. This trend is still continuing, as 
evidenced by the waiting lists which include 
some of the most important fields, and are the 
principal reason for the continued expansion. 
The leading country among foreign exhibitors 
is France with 177 firms (150 in 1959), followed 
by Austria with 120 (110), the United Kingdom 
with 96 (90), the U.S.A. with 91 (92), and 
Switzerland with 83 (75) firms. Sweden has 67 
(60) participants, the Netherlands have 55 (50), 
Italy has 46 (38), Belgium 34 (40), and Denmark 
28 (28). The Eastern bloc is represented by 
five export agencies, each of which is acting on 
behalf of large numbers of individual under- 
takings, often up to 100. Altogether twenty- 
four European and overseas countries are taking 
part. It should be pointed out, however, that 
at Hanover there are no national pavilions, and 
all firms participate as individuals in their 
respective sections. 
An analysis according to branches shows that 
in one special section (tools), foreign participa- 
tion has already exceeded 30 per cent (60 out of 


1 


186 exhibitors), whilst in mechanical engineering 
with its twenty-three sub-groups—the strongest 
industrial section of the Fair—foreign firms 
account for 21 per cent of the total (294 out of 
1403). In the electrical field (twenty-eight sub- 
groups), where 1257 firms are taking part, 210 
come from abroad. Foreign interest is further 
exemplified by the industrial supplies section 
(10 out of 50), building plant and machinery 
(20 out of 101), office equipment and supplies 
(103 out of 499), and heating plant (14 out of 67). 
This is followed by glass (18 out of 101), precision 
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Fig. 1—Growth of exhibition area and participation, 
1954-1960 


engineering and optics (21 out of 155), porcelain 
and ceramics (33 out of 159), jewellery (19 out 
of 208), and chemistry and plastics (11 out ol 
100) 


EXPANSION PLANS 


Since the currency reform of 1948, a total of 
IDM.100°5 million has been invested in the 
Hanover Exhibition grounds, and further expan- 
sion involving DM.20,000,000 to DM.30,000,000 
is considered to be still necessary Ihe tinal 
development will take place mostly tn_ the 
northern part of the area. By 1965 64 it Is 
planned to add a new North Entrance, an export 
exchange, a hall with 20,000 square metres of 
floor space, 30,000 square metres open exhibition 
area, buildings for press services and reception 
o! foreign visitors, a congress hall, including a 
restaurant for 12UQ persons, a new hall for the 
special Industrial Design Exhibition, new admini- 
Strative offices, and various alterations in the 
siting of rail tracks, unloading facilities, work- 
shops, and stores. 

The Hanover Exhibition Grounds are owned 
and operated by the Deutsche Messe-und Aus- 
stellungs-A.G., which 1s controlled by the Land 
of Lower Saxony and the City of Hanover 
An increase of IDM.4,000,000 in the present 
share capital of DM.18,760,000 during the next 
three years 1s being forecast. 

In its final state, the German Industries Fat 
will probably occupy a gross area of 990,000 
Square metres. The present open air exhibition 
of 162,000 square metres is to be increased to 
200,000 square metres, the hall space from 
285,000 to 310,000 square metres. 

As usual, a number of special meetings are 
being held in conjunction with the Fair. Men- 
tion may be made of the Congress of the Build- 
ing Industry which will take place on May 2 and 3. 
On the first of these days, the theme ts * Indus- 
trialisation of building—prefabrication as a 
principle of construction ”’; while the second day 
will be devoted to “ Power and heating tech- 
nology in building.” 

A meeting was held on April 26 by the 
Association of German Post Office Engineers 
and another to-day by the Association of German 
Railway Engineers. 

A few words may be said about this year’s 
participation in some of the principal product 
groups. 


ELECTRICAL INDUSTRY 


With 1257 manufacturing companies (1959 : 
1215) the electrical industry occupies second 
place at Hanover after the mechanical engineer- 
ing industries with over 1400 exhibitors. Its 
twenty-eight sub-sections, which cover the whole 
gamut from heavy generating equipment: to 
electronics and domestic appliances, are housed 
in Halls 10, !1, and 13, in the five-storey Pavilion 
12, and on the adjoining open space. Thus, the 
electrical side of the Fair covers 104,000 square 
metres of hall space and some 8000 square 
metres of open area. In addition, certain 
specialist Companies are showing in the halls 
of other, related, exhibition groups, for example, 
manufacturers of electrical tools who are exhibit- 
ing as part of the tool industry, and manufacturers 
of electrical office equipment who with makers 
of other office equipment are housed in the 
33,500 square metres in Hall 17. Electrical 
machinery manufacturers number 98 companies, 
and those making switchgear, installation 
materials, heating and domestic appliances, 
electrical instruments, and low-tension material, 
number over 100. The exhibition of light fittings, 
installed in Pavilion 12 since 1958, this year shows 








the products o1 154 companies, on a floor space 
of approximately 19,000 square metres. Radio, 
television and gramophone industries occupy the 
10,000 square metres basement of Hall 11. Of 
the 210 foreign companies, 72 are from France 
42 from Austria, 21 from Switzerland, and 20 
trom Great Britain. 


COMBUSTION ENGINES 


This exhibition, housed on 7300) square 
metres in Hall 3 (where there ts also the French 
Atomic Energy Exhibition), Comprises seventy- 
one (seventy) tirms, of whom twenty-one (fifteen) 
are from abroad. Foreign exhibitors —British 
American, French, Austrian, Italian, Dutch 
and Swedish occupy 950 square metres An 
information centre of the V.D.M.A. provides 
documentation about the entire prime 
field in the Federal Republic, including steam 
engines, and steam and water turbines which 
will be exhibited again next year in alternation 
with the internal combustion engines 


INTERNAI 


movel 


WOODWORKING AND TIMBER MACHINERY 
AND EQUIPMENT 


One of the most considerable sectors of the 
Hanover Fair is that devoted to woodworking 
machines and plant for the production of 
timber, as well as auxiliary equipment and 
accessories, A total of 17,635 square metres 
comprising Halls 8 Centre, 8 South, and 
the eastern portion of Hall 8 North ts 
occupied by firms from this field. The number 
of exhibitors has increased over last year’s by 
sixteen to 247, while the exhibition area ts 
larger by 1600 square metres. Foreign firms 
number fifty-eight (forty-nine) and are led by 
Switzerland, Italy, the U.S.A., and France 


ABRONAUTICAL EXHIBITION 


Facilities for the Aeronautical Show, which 
again takes place at Hanover Airport, have been 
greatly improved. The exhibition hall has been 
enlarged irom 2800 square metres to 4000 square 
metres, and the adjoining open area of 60,000 
square metres has been surfaced, partly with 
concrete and partly with bitumen. New road 
and rail connections have been installed as well 
as additional parking space for 2200 motor-cars 
and buses The number of exhibitors this 





Fig. 2—Finish machining of bathyscaph sphere 
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year is 172 (1959: 107), and over fifty aircraft 
by German and foreign makers are being shown 

Last year exhibitors’ aircraft carried out some 
1400 take-offs and landings during the ten days 
of the Hanover Fair. In addition to regular 
airline services, some 200 special flights were 
routed to Hanover With its main take-off 
runway lengthened by 360m to 2340m, the air- 
port can be used by the largest present-day jet 
airliners, although crossings of the Atlantic 
still require intermediate fuelling stops 


FRIED. KRUPP 

In the pavilion of Fried. Krupp, Essen, 's 
being shown the full-scale replica of the diving 
sphere used in the recent epoch-making dive by 
J. Piccard and D. Walsh. On January 23, the 
Swiss scientist Jacques Piccard and Lieutenant 
Don Walsh of the U.S. Navy reached a depth of 
10,910m in the Mariana Trench, the deepest 
known point on earth. This descent had been 
preceded by trial dives to 5668m in November, 
1959, and 7300m early in January. The vehicle 
employed was the bathyscaph “ Trieste,” 
developed by Professor Auguste Piccard, the 
father of Jacques Piccard. The bathyscaph 
principle, it will be recalled, is that of the balloon; 
a pressure-resisting gondola for the crew is sus- 
pended from an envelope filled with petrol which 
makes it lighter than water. Since the external 
and internal pressures are allowed to equalise, 
the envelope requires only to be sufhiciently 
strong to resist surface waves, but does not have 
to support the water pressure at depth. The 
gondola is basically a sphere, this being, weight 
for weight, the strongest possible configuration 
The dive is begun by flooding auxiliary air com- 
partments, and the descent, which becomes 
faster with depth as the petrol is compressed, 
is Slowed down by Jettisoning steel shot carried 
as ballast. Later, by jettisoning more ballast, 
the bathyscaph is made to ascend About 
1 ton of ballast is required per 1000m of depth 
The total of approximately 11 tons was carried in 
two bunkers fore and aft. A solenoid around 
the discharge duct of each bunker retains the 
ballast by applying a fail-safe magnetic constric- 
tion. 

A dive to 3150m to the bottom of the Tyrr- 
henian Pit, off Naples, was accomplished by 
the Piccards on Septem- 
ber 30, 1953. This was 
surpassed the following 
year, when Lieut.-Com- 
mander Houot and 
Engineer-Officer Willm 
dived to 4050m_ off 
Dakar in the French 
Navys bathyscaph 
* FRNS-3" on February 

15 

For the recent dive 
into the Mariana Trench, 
a new pressure sphere 
was designed and pro- 
duced by Fried. Krupp, 
in collaboration with 
Professor Piccard, be- 
tween November, 1958, 
and March, 1959. Water 
pressure at the depth 
to which the descent 
was made was 1152 at- 
mospheres. (The pres- 
sure depends on com- 
pressibility, salinity and 
temperature, as well as 
depth.) This meant that 
the spherical shell (Fig. 
3) which had an external 
diameter of 2-18m, was 
subjected to a total force 
of 172,000 tonnes. With 
a wall thickness of 12cm, 
the sphere was com- 
. pressed 3: 7mm. 

The material chosen 
for the 12-ton sphere 
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Fig. 3—Sectional elevation of bathyscaph sphere 


was vacuum-Cast electro chromium-nickel-molyb- 
denum steel, heat-treated to 104 kg per square 
millimetre ultimate strength, 92 kg per square 
millimetre yield point, and 15-4 per cent ultimate 
eiongation. The nominal analysis was C 0-35, 
Si 0:25, Mn 0-40, P 0-035, S 0-035, Ni 1-5, 
Cr 1:5, Mo 0-25 per cent. By contrast with 
earlier spheres which consisted of two hemi- 
spherical forgings, Krupp employed three forg- 
ings, which, by using special torge tools such as 
a shaped mandrel, enabled an optimum direction 
of the grain to be obtained. The outer surfaces 
Were machined on a copy-facing lathe, the inner 
surfaces on a vertical boring mill with the aid 
of a spherical turning attachment. Ultrasonic 
and magnaflux tests were repeated several times 
to verify the absence of all flaws. Pressure tests 
were Carried out on a | : 20 scale model which 


was subjected several times to 1500 to 2100 
atmospheres in a pressure vessel. It finally 
imploded at 2200 atmospheres, the failure 


appearing to be initiated by curling of a joint 

fhe three component sections of the spheie 
are not welded but glued together, using ** Arald- 
ite 103 ~ with hardener ** 951," made by C.1.B.A., 
Basle. In order to avoid shear stress, the joints 
are not flat but conical, and directed towards the 
centre of the sphere, where the faces subtend an 
angle of about 27 deg. at the equator. A high 
degree of accuracy of the order of 5 microns 
was required, both nycro- and macro-geometric- 
ally, so as to make sure the joints would be 
tight. This accuracy was achieved by machining 
all joints in turn on a new vertical boring mill, 
(Fig. 2) using the same setting, while locking 
all movements which were not needed. 

At the ends of its axis the sphere has two 
major openings, one for the door and one for 
the observation window, and as these openings 
weaken the shell the wall thickness is increased 
to 180mm 

The door is conical and carefully lapped to 
its seating ; when in use, a rubber strip is 
placed over the joint on the outside to make 
quite sure the door is tight. Its weight of 
200 kg is counterbalanced by springs in all 
positions. The door carries a second observation 
window similar to the first, this window giving a 
view of the sea through the transparent plastic 
back of the access shaft. Both windows are of 
transparent plastic (** Plexiglass M222"), but 
the shape of a squat truncated cone. Because 
of the great thickness of 180mm, they had to 
be made from two cast plates stuck together 

The wall round the lower window ts pierced 
by twelve smaller holes, eight of which are for 
electric cables, two for ventilation when surfaced, 
and two for manometer connections. These last 
which had to be kept open all the time, were 
made as small as possible, and turbulence 
chambers were fitted to prevent the ingress of a 
lethal jet should one of the manometers be 
fractured. The remaining holes were closed 


with conical plugs of ** Plexiglass.” 
(To be continued) 













THE ENGINEER April 29, 1960 


French Suspension Railway 


1 group of French firms has developed an electric suspension railway intended 
especially for passenger transport in large cities, and with this end in view 
designed with special regard to high speed and carrying capacity, low noise 


level, and compact track construction. 


recently inaugurated at Chateauneuf-sur-Loire. 
inside a 
It can attain 1\OO0km pel hour, with accelerations up to 2m per se ond pel 


rubber-tyred electric bogies running 


girder. 


second, and can carry up to 123 passengers 


HE idea of carrying vehicles suspended 

from an overhead track is almost as old as 
the ratlway itself, and in the course of the years 
a large number of inventions sought to embody 
this principle in one form or another. In the 
rapidly growing and tncreasingly congested 
cities of the nineteenth and twentieth centuries 
the saving in space at ground level seemed 
particularly attractive, as was the tsolation from 


other transport, with its promise of increased 
safety and speed. However, the unsightliness 
of their track structures and their general 


noisiness never allowed suspension railways to 
become popular, with a few exceptions such 
as at Wuppertal and Dresden-Loschwitz where 
suspension systems have 
been in satisfactory 
service for upwards ol 
fifty years. Such local 
successes us Were achies 
ed in the earlier days 
principally came about 
due to the absence of 
practicable alternatives. 
At) Wuppertal, for 
instance, in) an- elon- 
gated agglomeration of 
townships in a narrow 
valley, with overcrowd- 
ed, steep streets, traffic 


conditions at the turn 
of the century already 
resembled those now 


becoming familiar every- 
where. The line of the 
river Was the only practic- 
able route left for the 
tramway that was being 
proposed. In the teeth of 
much opposition, which 
based itself, both on 
wsthetic considerations 
and on the inconvenience 
to the occupiers of rip- 
arlan properties, it was 
decided to construct a 
suspension tram, with 
portal supports spanning 
from one bank to the 
other. Now in its sixth 
decade, the system has 
given satisfactory service 
from its Inception, 
without a single major accident. 

More recently, prototypes of various designs 
have been built in a number of countries in 
Europe and overseas, such as the Frazer-Bennie 


design. 


(Great Britain, 1925), the Alweg (Germany), 
Mayer (Argentine), “Skyway” or “ Trail 
Blazer * (Houston, U.S.A., 1957) as well as a 


Japanese system in 1958. 

Recently, a design originated by a group 
comprising a number of leading French firms 
made its public début at Chateauneuf-sur-Loire, 
where a full-scale demonstration line 2000m 
long has been put into operation. 

This suspension railway, called the ** Over- 
head Suspended Rapid Transit,” incorporates 
several novel aspects, while other features had 
already proved their worth in practice. These, 
it is Stated, have helped to overcome the principal 
objections to the overhead system in towns ; 
the simple appearance of the supports and 
track (Fig. 1) lessens the encumbrance of the 
skyline. Smooth and almost noiseless running 
is obtained by means of electric bogies running 
on pneumatically-tyred wheels in the manner of 
Chatelet-Les Lilas line (Line No. 11) of the Paris 
Metro (opened 1955 ; prototype, 1951). Lastly, 


Fig. 1—Overhead railway 
rubber-tyred electric bogies running in a hollow box girder track. 


An experimental line of 2km length was 


The car is suspended from two 
horseshoe-shaped hox section 


The minimum radius of curves is 30m 


the idea of the S.N.C.F.’s * pendulum car has 
been adopted to incline the carriage in the curves 
which may attain a minimum radius of 30m 
The demonstration carriage can seat thirty-two 
passengers and has folding seats for twenty-four 
more. With these folding seats up, a total of 
ninety-one standing passengers can be carried 
Speeds of 90km per hour are attained in 40 
seconds under full load, and the maximum speed 
is quoted as 1O0O0km per hour The system 1s 
Stated to cost three to four times less than an 
equivalent surface railway 


TRACK AND SUPPORTS 


About half the total cost is incurred in 





two 


from 
Projecting 
bolts on the track are a temporary measure and do not form part of the final 


(prototype). The car is suspended 


Recess in car bottom is for later installation of emergency stairs 


connection with the overhead track. This 
takes the basic form of an inverted “* U ”*-girder 
symmetrical in section about a vertical plane 


through the centre of the track. This girder is 
a double-walled, welded-box structure made in 
standard lengths of 30m, with internal stiffening 
webs spaced every 3m. ? 

Our illustration (Fig. 3) shows the section 
which is very resistant to bending and torsion. 
The internal form is dictated by the nature and 
shape of the bogies. The running tracks of 
25mm-thick chequer plate are on either side of 
the central slot at the bottom through which 
the suspension passes from the bogies to the 
car. The vertical sides provide tracks for the 
horizontal guide wheels A conductor rail 
fixed centrally to the ceiling of the beam section 
by means of small insulators supplies d.c. 
current to the traction motors. Control and 
signal cables are also housed inside the centre 
section, which measures 1-3m by I-3m. In 
this way the track itself as well as the bogies 
and the power rail and control lines are pro- 
tected from the weather. The thickness of the 
hollow wall ranges from about 0: 25m to 0:29m, 
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so that the overall track section measures | 9/7m 
in width and 1-S55m in height. 

Of great importance is the high degree ol 
adhesion which ts achieved by the rubber tyres 
on a track that is always clean and dry. Lests 
recently carried out by the firm of Michelin 
showed (in agreement with American work) 
the following values tor the coetlicient ol 


adhesion 


TaBLt |-—Coefficient of Adhesion 
Track Dry surface Wet surface 
Steel plate 60-7 0 
Chequer plate 0.7 oO 
rt sheet 0 8-0-85 ) 
Silifer brick 0:65-0°72 $3 
Asphalt 0-33-06 aed 


By the use of chequer plate for the track, it ts 
therefore possible to speed up and slow down 
at rates limited only by considerations of com 
fort and personal satety of the passengers 
Accelerations actually attained by the 
range up to 2m per second per second, while 
decelerauions of 4m per second per second may 
be used in emergency Gradients of up 
to | in 8 shorten the approaches to any section 
which it may be desired to lay near ground level 
(e.g. stallions or maintenance workshops), oO! 
underground. Approaches to such sections may 
be as short as 100m to 150m. 

The horseshoe shape of the track and its 
unbroken surface facilitate upkeep, while the 
fact that the bogies, as it were, run inside a 
tunnel helps further to reduce the noise level 
which is alieady being kept low due to the 
rubber tyres. 

As our tilustration shows, the track has a neat 
appearance Ihe comparatively light cross 
section was made possible by the adoption of a 
pendular suspension, which allows the car to 
deflect under the action of uneven loading, 
wind, and centrifugal force in curves, so that 
the torsion transmitted to the track ts kept 
small. The centre of torsion of the track ts 
in the central plane about 0-6m above the top 
surface, and the centre of rotation of the sus- 
pension lies also approximately at that point 

The standard track, which weighs 800 kg per 
metre, is designed to be carried on columns 
which can be placed on the centre-strip of a 
dual-carriageway road. Measuring |-%m dia- 
meter at the base, the columns, with a wall 
thickness of 28mm, are set 1n concrete founda- 
tions and filled with reinforced concrete. At 
the top is fitted a tee-shaped support for a 
double-track suspension line, or a single bracket 
if only one track is used. Over narrow streets 
without central reservations, welded rolled steel 
portal frames may be erected at somewhat less 
cost than the columns. These designs have 
been carried out in ordinary mild structural 
steel and weldable high-tensile steel 

Curves may have radii as low as 30m, but in 
curved sections the standard span is reduced to 
25m. In special circumstances, such as narrow 
Streets where encumbrance of the sky must be 
kept to a minimum, it is possible to use an extra- 
light section made up of two separate “* L”’- 
beams in spans of 15m or less. The double- 
walled section in this case has a height of only 
Q-6m, and the complete track weighs only 
460 kg per metre. 

Longer spans than the standard for each 
Shape of section may be achieved by using a 
tilling of prestressed concrete. 


system 


stops. 


BOGIE 


Each carriage ts suspended from two 200 h.p., 
twin-axle bogies, which, in addition to being 
robust, powerful and dynamically — stable, 
are of small section, so as to enable the track 
to be kept light, and to exploit fully the 
high adhesion between the rubber tyres and 
the track surface. 

Each bogie (Fig. 2) is powered by two 100 h.p., 
750V motors A, which are axially arranged and 
flange-mounted to the reduction gearboxes B, 
the latter in turn being connected by the frame F. 
On the transverse driven shafts of the two- 
Stage reduction gearboxes are mounted the 
four carrier wheels C, fitted with Michelin 
1200 «20 X tyres with Casings incorporating 
high-tensile steel cords. The tyres are inflated 
at 9kg per square centimetre with nitrogen in 
place of compressed air ; nitrogen, it is stated, 
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£——Guide whee #—Frame ; G —Bolster #1—Primary 
Pantograph (retracted) ; P-—-Conductor rail; Q—Negat 


Fig. 2—-Pneumatic-tyred electric bogie 


diffuses less easily and there is also a reduction 
in the fire risk should the tyres become heated 
The flexibility of the tyres is about 10mm per 
tonne. Experience is said to have shown that 
these tyres can cover a minimum of 150,000km. 
To guard against the—extremely remote 
possibility of a puncture, the fitted 
with steel rims D, which would the 
journey to be completed at normal speed 
Four horizontal guide wheels £ are mounted 
brackets al ends of the bogie These 
wheels are fitted Michelin 600.9 X 1 
inflated at 9 kg per square centimetre. They run 
vertical side walls of the track 
gauuge 


in 400 kg pre 


dre 


wheels 
WICCIS 


enable 


the 
with 


on 
yres 
on the section 
and are wedged into the |: 3m 
compression ol resulting 
load. A retaining guard is fitted to prevent the 
guide wheels from falling on the track in case 


» Pive a 


15mm 


of shaft or bearing failure 
The tubular primary 
to the bogie by 
carried on lateral 
and attached to the bogie by 
Ihe lower two links 1 
which the 
Links K 
rubber 
suspension 
possible by sideways movement of the ring M 


suspension 1s attached 
means of a Doilster plate G 
pneumatic cushions J 
the two links A 
Vf in 


down 


two 
support a ring 
Slide 


i ) i | 
UC ip alia 





Suspension can 
and L are 
mountings I 


(not 


mounted in 


ateral deflection of 


WDioc 
- 
tne 


elevation) IS 





shown in 


coiumn 


against the action of two damper springs (see 
next section and Fig. 3). Current is obtained 
from the overhead electric rail O by means 
of two pantographs V, the return being through 


the track by way of the two contact shoes P 

The bogie has an overall length of 4380mm 
and a weight of 4250 kg. Wheelbase and 
of the carrier wheels are 1540mm and 910mm, 


respects ely 


gauuyve 


SUSPENSION 


coconomy 


In order to achieve the utmost 
} ] 


the design, the lateral forces and torsional 
moments transmitted to the track must be a 
minimum It is one of the functions of the 


suspension to ensure that this ts the case for al 


conditions of loading ; in addition, the system 
must be dynamically stable at all speeds within 
its range of operation, up to 100km per hour 


and more 
As compared with the S N.¢ I S experimental 


railway 


pendulum car, the overhead suspensior 


has the advantage of being supported above its 
centre of gravity, Le. it is naturally in stable 
equilibrium. By bringing the virtual centre of 
rotation of the vehicle as near as possible to 
the torsional centre of the track, the torsional 
moment transmitted to the track is kept to a 
minimum. The high position of the torsional 
centre, 0-6m above the top of the beam in the 


central plane of symmetry, means that the 
virtual radius of rotation is large, and the 
deflection under out-of-balance loads, centri- 


fugal force, and wind loads up to &5 kg per 
square metre need not exceed 74 deg. 

Based upon previous research with the pen- 
dulum car, experiments were carried out by the 
SNA with two-dimensional and _ three- 
dimensional models to determine the most 
suitable suspension design. 

By tilting the car in the curves, it 1s possible 
to counteract centrifugal force and so Increase 
the comfort of the passengers as well as elimin- 
On the other hand, it is necessary 


dating torsion 


that the trains should be accurately vertical 
when entering stations, and that the carriage 


floors should be level with the platforms at all 


loads. Fulfilment of these further requirements 
is an additional function of the suspension. 
Reference to Fig. 3 will make clear the layout 
their tyres are pneumatic, it was not 
necessary to fit the bogie wheels 
Ihe car ts suspended trom the 


Because 
considered 
with sprung axles 
frames A of two bogies by a double suspension 
The top. part bolster B which 
carries the bogie by means of Firestone pneu- 
matic rubber springs C connected to the hollow 
interior of the bogie frame. The air pressure is 
9 kg to Il kg per square centimetre and is kept 
adjusted by a valve, the operation of which is 
governed by the distance between bolster and 
that the same level is maintained 
irrespective of load. By means of a rubber 
socket D, the vertical tubular column E ts 
attached to the bolster, the rubber making 
possible a lateral deflection of ~4 deg. 20 min 
In the longitudinal direction, deflection ts 
resisted by links K and L (Fig. 2). The lower 
set of links are attached to a ring-shaped guide 
in Which the column slides, lateral movement 
being counteracted by ** Silentbloc ’’-mounted 
damper springs pretensioned to 1000 kg 


Below the primary suspension, to which it ts 


comprises a 


b ezie, SO 
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connected by 


an anti-hunting axle F, is the 
which 
bracket H to which the roof frame L is attached 


secondary suspension, consists of a 
connecting-rods J. The rods, 
Q-5m_ between centres, are 
inclined so as to make their axes intersect with 
centre line at the torsional centre of the 
An oil cylinder A moves the trame L to 
left The secondary deflection ts 
10 min, making the total deflection 
relative to the plane of symmetry deg. 
30 min, or = O- Sm 
The roof trame is designed to transmit all 
coupling and buffing forces and is fitted at the 
ends with * Schartenberg automatic couplings 
For safety, it tis connected to the bogie with a 
passing through the centre of the 


DY means ol 


whicn Measure 


it Or 


deg 


steel cable 


uspension 




















Frame of bogte B- Bolster ; q¢ Pneumatic springs 
D—Rubber «ek f Tubular tie; F—Anti-huntin 
( Damper s] gs H-—Bracket ; J—Connecting 
K—Oil cv er L-—Frame of car ; A\f-—Ring 
Fig. 3—Double system of suspending cars from 


bogies 


While the deflection « of the primary suspension 
iS proportional to the lateral forces acting at 
any given instant, the deflection 9 of the second- 
ary suspension, relative to the primary suspen- 
sion, is governed entirely by the action of the oil 
cylinder A, which in turn ts operated by a 
control valve depending on «. By making 9 
proportional to x, the two deflections are added 
together for maximum effect when running 
between stations. When on entering a Station it 
becomes necessary to return the car, irrespective 
of the load distribution, to an accurate vertical 
position, this may be achieved by making 6 
proportional to %. 

To this end, a control valve is fitted to each 
of the two brackets H. Fig. 4 shows the oil 
circuit diagram. Each control valve consists of 
three main components: an “In stations ” 
valve P, a ** between stations’ valve Q, and a 
selector valve R, allowing either of these valves 
to be connected to the operating cylinder The 
selectors are themselves hydraulically actuated 
by a single magnetic valve which is automatic- 
controlled from the track. The lever §$ 
which operates the spools of valves P and Q in 
opposition is pin-jointed to a telescopic bar 
with socket attached to the bogie frame, so that 
angle at the pin-joint and therefore the 
valve throw due to S is proportional to the 
deflection of the primary suspension. The valve 
spools slide in movable sleeves 7, the ends of 
which are brought out of the main valve casing 
and joined by a yoke which ts held by springs 
against a cam U fitted to the roof frame. The 
cam shape determines the valve characteristic 


ally 


tne 
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When the primary suspension is deflected, 
therefore, this deflection actuates the control 
valve so that, depending on the position of the 
reflector, pressure admitted to one or 
the other side of the working cylinder, with the 
result that the secondary suspension ts operated 
either in the sense of increasing the total deflec- 
tion (* between stations” operation) or reduc- 
ing it to zero ("in stations”? operation). In 
either Case, the end position is determined by the 
feedback provided by the action of the cam 
on the valve sleeves. 


oul is 


POINTS 


an overhead 
railway an adequate system of points is essential 
Ihe designers of the Overhead Suspended Rapid 
Fransit have devised a 
layout allowing a mini- 
mum radius of the branch 
track of 30m, so that, 
e.g. cross-overs, between 
neighbouring parallel 
tracks can be made with- 
out difficulty. 

The point is shown 
in Fig. 5 trom which it 
will be seen that it com- 
prises three main ele- 
ments : the diamond 4 
which ensures continuity 
of the running track, 
and two lateral pieces 
B and C for the offside 
guide tracks, all of 
which are carried out as 
steel box girders. The 
mechanism of A includes 
an electrically-driven oil 
pump, three single-act- 
ing jacks—one at the 
fulcrum of A, the other 


For the successful operation ot 











Six pneumatically-operated doors are titted 
Which remain locked during transit even if the 
air pressure should fail. In such an emergency, 
one door can be opened by a hand-operated 
mechanism 

The windows have single tixed panes. Heat- 
ing and ventilation plant ts fitted, maintaining 
20 deg. to 24 deg. Cent. in the cabin and giving 
up to eight renewals of heated air in the winter, 
and fifteen renewals of unheated air per hout 
in the summer. Basic heating is by electric 
radiators placed under the seats and working at 
traction voltage. A reversible axial-flow fan 
in the roof, fitted with a heating coil, supplies 
air through distribution trunking for ventilation 
and make-up heating, using for this purpose 
auxiliary current from a 72V_ battery The 














two at the free end—a 











double train of rollers 
powered by a2h.p., 1500 
750 r.p.m., three-phase 
synchronous motors, a 


hydraulic shock absorber / ‘ 


’ 


at the end of each A 











Lif 
and magnetic B \ 
safety interlocks and ( 
their related contacts, _ 
for checking the position 


of the point compon- 


travel, 


Pa 
j 
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ents and operating in 
conjunction with the ,, 
signalling system. J 
To set over the points, 
the diamond piece Is 
lifted hydraulically and 
rotated by the rollers, 
after which it is lowered to tts end position. 
The guide elements are mechanically connected 


4-5 h.p., 1500 
Filter; F 
Main valve A--Cylinder 


@) Between stations 


r.p.m. 


Val’ 
l Cam 


to the diamond and actuated by it. About 
ten seconds are required to complete the 
operation. 


Boby 

[he prototype design now in operation, it 1s 
pointed out by the makers, is intended chiefly 
to demonstrate in actual practice the principles 
involved, and the layout of the car body, in par- 
ticular, can readily be altered to suit any specific 
application 

The demonstration car, which may be seen 
in Fig. 1, is 17°3m long and has a cross section 
3-08m wide by 2:96m high. (Transverse gauge 
3-63m for use with underground track, 4° 13m 
for open-air track.) Its light alloy structure 
weighs 3600 kg, to which must be added 2860 kg 
for mechanical and electric equipment, and 
2000 kg for fittings. 

A total floor area of 40°76 square metres Is 
provided, of which 34-4 square metres are for the 
passengers, while each of the two driving cabs 
occupies 3-18 square metres. The design floor 
loading is 675kg per square metre, allowing 
for a total live load of 10 tonnes, which may be 
up to 525mm off-centre. Total lateral wind 
load may be up to 2100 kg. 

Longitudinal forces are transmitted through 
the roof frame, a maximum buffer impact of 
30 tonnes being allowed for. The outer metal 
skin of the vehicle is designed to support a 
portion of the loading 


motor 
Unloading valve ; 


B—Coupling ; ( Pump, 
F--Satety pressure switcl G 
Magnetic valve; M, N—-Pressure hose; P 
R--Selector valve ; Balance lever 1 


1000 1b per square inch 
Accumulator; H—Tank 
‘In stations 


valve; Sleeve 


Fig. 4—Circuit diagram of secondary suspension oil circuit 


driving cabs are heated by separately controlled 
radiators. Fluorescent lighting 1s provided, at a 
level of 140 lux per square metre Im above the 
floor. Emergency lighting is installed and 
operated from the 72V main battery. 

Two or more cars may be made up into trains by 
using the automatic “ Scharfenberg”’ couplings, 
installed at roof level at each end, together with 
automatic junction boxes for the electric control 
cables. 


CONTROLS, BRAKING AND SIGNALLING 


Speed control of the traction motors ts carried 
out by a servo-driven controller with twenty-nine 
cam-operated contacts. The relay-controlled 
72V servo-motor operates at the rate of eight to 
twelve notches per second. In addition, there 
is a commutator for dynamic (rheostatic) 
braking, as well as a reversing switch, actuated 
by the main camshaft. 

The servo-motor is operated from the driving 
cab. During starting, a constant torque 1s 
maintained by means of an accelerating relay. 
For rheostatic braking, the motors are con- 
nected in pairs, with crossed excitation in series 
with the starting resistor and braking switch. 

For mechanical braking, Westinghouse com- 
pressed air brakes are installed, the wheels 
being equipped with drum brakes. 

The line is under the control of a dispatcher 


who operates points and signals and gives 
instructions to drivers over the telephone. A 
fully remote and automatic operation of all 
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B and ¢ 


Branch *’ position 


(a) Straight ahead position ; 
41—Diamond with moving gear ; 


by A through linkages. 


Fig. 5—Principle of point operation 


Guider actuated 


trains of a system appears possible at a later 
Stage. At present, driver-operated trains have 
been adopted in conjunction with the normal 
automatic block control with track interlocks 
and three-colour light signals. 
[he principal characteristics of the overhead 
suspension railway are summarised in Table I. 
Taste Il--Main Data of Overhead Suspended 
Rapid Transit 
Performance 
Useful load 
Maxir speed 
Maximum a 


10,000 kg 
100km per hour 
2m per second per second 





celeration 


Maximum retardation 34m per second per 
second 
Track 
Overall width 197m 
Overall height 185m 
Internal dimensions !-3m by I+3m 
Width of bottom siot 0-Sm 
Standard span 30m 
Standard span (curves) 25m 
Minimum radius of curves 30m 
Maximum gradient 1 in 8 
Weight per metre 800 ke 
Bogie 
Size 4-33m long by 1-3m 
wide by I-Im high 
Weight 4250 kg 
Horsepower 2-100 h.p. 
Number of motors wo 
Voltage and current T50V da 
Number of carrier (driven) wheels Four 
Number of guide wheels Four 
Number of bogies per car Iwo 
Suspension 
Deflection of primary suspension +4 deg. 20 min 
(£0:-25m) 
Deflection of secondary suspension +3 deg. 10 min 
(+0-25m) 
Total deflection +7 deg. 30 min 
(4+0-Sm) 
Car : 
Overall dimensions 173m by 3-08m by 
2:96m high 
Weight with equipment 8500 kg 


34°4 square metres 
40-76 square metres 


Passenger floor space 
Total floor space 


Floor loading 675 kg per square metre 

Wind load (total lateral) 2100 kg 

Number of doors Six 

Number of seats Thirty-two plus twenty- 
one 


Number of standing places (with 


thirty-two seats) Ninety-one 


PARTICIPANTS 


The group connected with the development of 
the Overhead Suspended Rapid Transit (Métro 
Aerien Suspendu) comprises the following : 
Société Lyonnaise des Eaux et de lEclairage, 
Paris, and Société Anonyme Frangaise d'Etudes 
de Gestion et d’Entreprises (S.A.F.E.G.E.) ; 
Credit Lyonnais ; Banque Frangaise pour le 
Commerce Exterieur ; Banque de Paris et des 
Pays Bas ; Banque de l’Indochine ; Aluminium 
Francais ; Société des Forges et Ateliers du 


Creusot ; Société des Acieries de Pompey ; 
Société Alsacienne de Constructions Mecan- 
iques ; Etablissements Baudin Chateauneut ; 


Compagnie Frangaise d’Entreprises ; Societe 
Générale de Constructions Electriques et Mécan- 
iques Alsthom ; Forges et Ateliers de Con- 
structions Electriques de Jeumont; Régie 
Nationale des Usines Renault ; Manufacture 
Frangaise des Pneumatiques Michelin, Michelin 
Durin et Cie; Applications Mécaniques du 
Caoutchouc, Usines Paulstra ; Etablissements 
Saxby. 
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N.B.S. Research on the Mechanical 
Properties of Metals 


lo umprove the 
required by 


performance 


sclence and technology, a better understanding is needed of 


of metals and to develop new alloys as they are 


the 


relation of metallurgical structure to the behaviour of metals and of the effects 


of heat-treatment and t mperature extremes on this relation. 
National Bureau of Standards has accelerated its research 


information, the 


programme on the mechanical properties of metals 


To provide such 


The reactions of both con- 


ventional metals and super-alloys are observed over a wide range of environ- 


mental conditions. 


Vicroscopic, X-ray diffraction and induction furnace techniques 


are used to discover how relatively small changes in lattice structure affect the 
tensile and yield strengths, ductility, hardness and other properties of metals 


more important to 

scientific and engineering progress than at 
any tume tn history Mechanical properties, 
such as strength and stiffness, permit them to 
be machined, welded, rolled, pressed, drawn or 


O-DAY, metals are 


bent into any desired torm Because of their 
resilience and toughness, they yield without 
fracture to shock and vibration These and 


similar qualities have achieved for metals a 
foremost place in the ranks of industrially useful 
materials. Nevertheless, if metals are to keep 
pace with contemporary and future technological 
advances, a better understanding is needed of 
metallurgical structure and of the influences of 
heat-treatment and of temperature extremes on 
this structure. To provide data that will assist 


in meeting this need, the National Bureau of 





of an aluminium 


specimen 
subjected to reversed torsional loads 


Fig. 1—Surface alloy 


Standards, of Washington, D.C., has acceler- 
ated its programme of fundamental research 
on the mechanical properties of metals. Instabili- 


ties in alloys, changes within the space lattice at 
the atomic level, surface reactions, the creep 
process, metal fatigue and all the factors con- 
trolling the response of metals to external forces 
are being investigated in this effort. It is hoped 
that from information derived experimentally, 
practical methods will be devised for improving 
the performance of metals, and for developing 
new alloys as they are required by industry. To 
this end, the work on mechanical properties of 
metals is closely co-ordinated with concurrent 


N.B.S. programmes tn metal physics, chemical 
metallurgy and corrosion 


METALLURGICAL STRUCTURE 


Metal fatigue is the most common cause ol 
mechanical failures in service. This pheno- 
Menon May occur in any component or machine 
part subjected to fluctuating or repeated stresses, 
sometimes even after many millions of cycles ol 
Stress. Hence, much consideration is given to 
engineering design to increase the useful life of 
metal parts, particularly in the aircraft industry 
where the effects of vibrations and other sources 
of repeated stress must be taken into account 
However, in order to achieve optimum design, 
engineers must be able to predict the behaviour 
of stressed Components with a high degree of 
accuracy, and this ability requires an understand- 
ing of the relation between the structure of 
metals and the fatigue process. 

It is well Known that fatigue cracks generally 
start on pre-existing slip bands within the grains 
of a metal. However, to study the conditions 
under which cracks start in commercial metals 
is difficult, principally because these metals 
are composed of a large number of small 
grains. The Bureau has therefore produced 
aluminium specimens with grains 2mm to 3mm 
in diameter, so that the behaviour of individual 
stressed grains could be observed more readily 
The accompanying illustration (Fig. 1) shows 
the surface of an aluminium alloy specimen that 
has been subjected to reversed torsional loads 
Ihe direction of the slip bands (white lines) ts 
different in each grain, even in the small grain 
near the centre, which is completely surrounded 
by a grain of a different orientation. 

In one study with these specimens, individual 
grains were found to act independently of their 
neighbours. There was no evidence that grain 
boundaries or interaction with neighbouring 
grains promote cracking. It appeared that the 
principal factor to be considered in the fatigue- 
crack initiation of polycrystalline aluminium ts 
the resolved shear stress on the plane of easy 
slip in the slip direction. This study was spon- 
sored by the National Advisory Committee for 
Aeronautics, now known as the National 
Aeronautics and Space Administration. 

The results of another study sponsored by this 
agency showed that the preponderance of 
fatigue cracks starting at the edges of a metal 
specimen is caused by the stress pattern, rather 
than by lower fatigue strength at the edges. In 
its work on metal fatigue the Bureau has made a 
study of the factors that influence the fatigue 
strength of spring wire. The results of this work, 
which has been carried on under the auspices of 
the U.S. Army Ordnance Corps, should be of 





value in efforts to improve the performance 
and reliability of the springs used in ordnance 
devices 


Chemical reactions at the metal surface are 
known to have an important influence on 
fatigue behaviour. It has recently been ob- 
served that if transparent tape is applied to 





Fig. 2—Microscopic examination of flat specimen on 
torsional fatigue testing machine 


the surface of a fatigue specimen, bubbles form 
under the tape at about the same time that 
fatigue cracks are initiated (Fig. 3). These 
bubbles, caused by gas liberated as a result of 
surface reactions, are expected to provide a 
useful means for studying such reactions. 

For several years, X-ray diffraction techniques 
have been used at the Bureau to determine 
stresses that occur within a metal structure 
With these techniques, the lattice strain can be 
ascertained by measuring changes in inter- 
atomic spacing. Because of its selectivity and 
directionality, X-ray diffraction has advantages 
over other means for evaluating stresses. In a 
recent study with tron specimens in which these 
techniques were used, it was found that plastic 


deformation of this metal causes residual 
Stresses to develop on a microscopic scale 
An investigation of the elastic and_ plastic 


behaviour of the ferrite lattice in a low-alloy 
steel showed that the stresses observed by 
X-ray diffraction exist in a relatively undistorted 
crystalline material. These stresses were bal- 
anced by oppositely directed stresses, either in 
distorted portions of the crystals adjacent to 
grain boundaries or in slip bands. 

In two-phase alloys the thermal expansion 
coefficients of the two phases usually differ 
Consequently, there is a_ tendency toward 
unequal changes in the volume of each phase as 
the metal cools from the liquid state. The 
unequal volume changes cause intergranular 
forces to arise which are known as textural 
stresses. These stresses are to be distinguished 








THE 


ENGINEER April 29, 1960 


from the other kind of internal stresses occurring 
in metals known as body stresses. In Bureau 
experiments it was possible to measure these 
textural stresses by X-ray diffraction. Results 
indicated that a completely stress-free condition 
cannot be obtained in metals that have more 
than one phase. Textural stresses must, there- 
fore, be considered in investigations to determine 
the causes of corrosion, metal fatigue and crack 
formations in metals used for industrial purposes. 


EFFECTS OF HIGH AND LOW TEMPERATURES 


The changes that metals undergo at high 
temperatures are becoming more and more 
important to the development of rocket machi- 
nery aid astronautical devices. To a somewhat 
lesser degree, the effects of very low temperatures 
on the mechanisms of deformation and fracture 
of metals are of concern. As new test methods 
are devised, investigations of high-purity metals 
and the newer alloys are proceeding under both 
kinds of environmental conditions. Titanium 
and its alloys, because of their high strength-to- 
density ratios and high resistance to corrosion, 
are promising materials for many cryogenic 
applications and for certain aircraft and missile 
components. Since 1949 the Bureau has been 
studying the mechanical and thermal propertics 
of this comparatively new metal, as a part of its 
comprehensive programme on the deformation of 
metals. In early studies for the Army Ordnance 
Corps, the effects of temperature were correlated 
with the tensile and impact properties and the 
true-stress true-strain relations for annealed 
commercially pure titanium 

It is necessary to know how titanium and its 
alloys react at low temperatures under both 
uni-axial tensions in order to understand their 
rheological behaviour. Several investigations 
were therefore conducted at temperatures down 
to 196 deg. Cent. to evaluate the combined 
influence of prior strain-temperature history and 
notch geometry on the tensile behaviour of 
commercially pure titanium and a titanium alloy 
containing aluminium and manganese. Notch 
geometry is significant because brittle failures at 
low temperatures are often associated with the 
presence of a notch, either as a design feature 
or as a defect. Measurements of strength and 
ductility characteristics disclosed that strength 
indices, such as resistance to flow, notch strength, 
true stress at maximum load and fracture stress, 
are generally increased and tensile ductility is 
decreased by increasing the notch depth or by 
lowering the test temperature. An analysis of 
the data indicates that these metals are very 
notch-sensitive, particularly at low temperatures. 
The decrease in ductility with increase in depth 
and sharpness of notch ts attributed not only to 
the initial stress concentration and accompanying 
severe strain hardening of the metal at the root 
of the notch, but also to the tri-axial stress system 
induced by the notch. In general, the embrittling 
effect associated with the stress concentration 
was somewhat greater than that caused by the 





Fig. 3—Gas bubbles produced by repeated stressing on the surface of a 
fatigue test aluminium specimen 


tri-axiality of the stress system. The results 
emphasise the importance of taking special care 
to eliminate notches. If they are unavoidable, 
their embrittling effect should be minimised by 
designing notches with the largest possible root 
radius. 

It is fairly well accepted that the rate-determin- 
ing factor during creep of metals ts the motion 
of defects through the crystal lattice by thermal 
activation under applied stress. However, of 
the numerous equations proposed to describe 
this behaviour, none has been found completely 
satisfactory. To provide basie information that 
will assist in forming a theory to explain the 
structural changes that occur during creep, the 
Bureau has been conducting a long-range pro- 
gramme. In the most recent study, tests were 
made at temperatures up to 1200 deg. Fah. 
The influence of stress, strain rate and prior 
strain history on the mechanism of creep and 
on the flow and fracture characteristics of high- 
purity nickel and copper and their alloys was 
determined. The results conform closely to the 
concept of generation and exhaustion of lattice 
defects during the first stage of creep, as well as 
to the parabolic strain-time law over limited 
ranges of stress and strain during the second 
stage. It was found that the resistance to creep 1s 
materially increased by alloying the component 
metals and also by cold-drawing, provided the 
creep temperature is below the recrystallisation 
temperature range. The increase in creep 
resistance by cold-drawing is accompanied by a 
corresponding decrease in ductility, which is also 
affected by temperature and Strain rate. 

Among the studies under way is one using 
electron microscopy and diffraction to determine 
the mechanism of hardening of the precipitation- 
hardening stainless steels, and to establish the 
relationships between heat-treating variables and 
the microstructure of metals. These techniques 
are also being used to investigate the mechanism 
and kinetics of phase transformations and the 
structure of metal oxide films. 

Stress-rupture testing machines for the study 
of creep behaviour of metals are shown in Fig. 4 


MECHANICAL FAILURE OF METALS 


For many years the Bureau has examined metal 
parts that have failed in service to obtain evidence 
bearing on the causes of 
failure. These examina- 
tions have been under- 
taken for other Govern- 
ment agencies such as 
the Ship Structure Com- 
mittee of the National 
Research Council, the 
Civil Aeronautics Board 
and the Defence 
Department. From 1942 
to 1953 an extensive 
study was made of 
steel plates from more 
than 100 ~=merchant 
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Fig. 5—Section of steel bar showing a brittle weld 
crack due to cold weather dimensional changes 


vessels that had fractured while in use. The 
results of this work showed that the perform- 
ance of a Steel in service can be correlated with 
the mechanical properties as measured in 
the laboratory The information thus derived 
has provided much of the basis for the current 
specifications for ship plate. 

The accompanying illustration (Fig. 5) shows a 
section of a steel bar from one of the locks on 
the St. Lawrence Seaway, showing origin of a 
fracture. This bar is one of two holding the 
lock gate in position and cracked because of a 
stress that developed from dimensional changes 
during cold weather. N.B.S. studies showed 





Fig. 4—Stress-rupture testing machines for determining creep behaviour 
of metals 
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that the steel at the most highly stressed point 
had been embrittled by the heating effect of a 
heavy weld. Brittle steel adjacent to the toe of 


the weld (upper right) is easily distinguished 
from the normal structure of the metal (lowe! 
left) 


Investigations for the Civil Aeronautics Board 
and defence agencies have often had a bearing on 
decisions regarding the safety of transport au 
craft, particularly with regard to correcting 
conditions that have led to accidents. Labora- 
tory work includes examination of the failed 
parts by visual, microscopic and metallographic 
methods, as well as mechanical and chemical 
Dat: have been compiled on the circum- 
stances of the failure, together with factors 
indicating errors in design, in material selection 
and in fabrication 


tests. 


GAUGE BLOCK STABILITY 


For a number of industrial processes, such as 
the making of machine tools, ball bearings and 
mechanisms, test gauges for 
must be very precise, and 


missile guidance 
dimensional control 
the gauge blocks used in checking the accuracy 
of these gauges Must be even more accurate Al 
present the Bureau regularly calibrates master 
gauge blocks to an accuracy of | partin 1,000,000 
inch 


ie. to the nearest millionth of an inch for 


long blocks, and a goal has been set to increase 


AMERICAN SCENE (Continued) 







his accuracy by a factor of ten. As part of this 
programme, which is partially supported by 
several industrial firms, extremely stable materials 
are being sought for gauge block construction, 
so that measured lengths will not change appreci- 
ably with time From recent experiments, 
nitrided A.I.S.1. Type 410 stainless steel appears 
to be a promising material for ultra-precise gauge 
blocks The specimens were found to be 
corrosion-resistant in atmospheric conditions 
Moreover, the gauging surfaces are extremely 
hard and wear-resistant and can be tinished to a 
high degree of smoothness, flatness and paral- 
lelism. Measurements thus far indicate that these 
specimens have the required dimensional stability 
However, evaluations will continue for an 
extended period, since previous observations ol 
commercial blocks have shown that the results of 
measurement Over a year or two are not neces- 
sarily indicative of future behaviour 

Looking ahead to the metallurgical require- 
ments of a space age, the Bureau expects to place 
increasing emphasis on the study of all aspects 
of atomic structure that influence the behaviour 
of metals in service. At present, techniques are 
being developed to obtain basic data that may 
point the way to new uses for metals. Ultimately 
this work may lead to new alloys that will with- 
stand the most rigorous of environmental and 
physical conditions 


Fast Electronic Memory for 
Computer Application 


OMPUTER technology has been signiti- 
cantly advanced by the recent development 
of a new, accurate and fast electronic memory 
Hair-thin wires wrapped with magnetic metal 
taupe and sn bar magnets are the basic ele- 
ments of a permanent electronic memory 


which is Compuratively inexpensive, 1S easy to 
produce and will help to speed up computer 
developments. The memory will supply bits of 
information at speeds in millionths of 
to a computer 

The permanent-magnet memory ts the result 
of two technical achievements : the conception 
of a memory based on the inhibiting action of a 
permanent magnet on the magnetic characteristics 
of a “ Twistor’’ formulated by the Bell Tele- 
phone Laboratories ; and the development, in 
fourteen months, of mass production facilities 
for memory units by the Western Electric Com- 
pany. The manufacture of the memory modules 
in quantity and at the levels of precision demanded 
by the small dimensions and close registration 
of some of its components required close co- 
operation of technical personnel in both con- 
cerns The development, design and pilot 
production have now yielded a unit 
which can be efficiently manufactured by auto- 
matic techniques. Thus, programme memory 
units for computer systems are available which 
combine high-speed operation and reliability 
that was formerly unobtainable 

The memory module ts built up of arrays of 
very small permanent bar magnets situated on 
plastic cards which are superimposed on a 
“ Twistor ’’-conductor grid sensing element 
Ihe bar magnets are formed by first bonding a 
0-OOlin thick sheet of Vicalloy I, a magnetic 
material, to a plastic card. The card is then 
subjected to a_ high-precision photo-etching 
process to eliminate all the magnetic material 
except the small bars left at specifically desired 
locations The tolerances required for this 
photo-etching process are far narrower than 
those needed in standard photo-etching work. 

The sensing element for these magnets is an 
underlying grid of horizontal and vertical con- 
ductors. The wires running in one direction are 
and called Twistors,” while 


a second 


phases 


are 


magnetic 


those tn the perpendicular direction are current 


conductors Twistors ©" are prepared by putting 


a spiral wrapping of ** Molypermalloy ~ mag- 
netic tape around a copper carrier wire. This 
wrapping produces a spiral magnetic path 


around the conductor when a current is passed 
along the tape and the carrier wire. A number 
of these magnetic wires are embedded tn a strip 
of * Mylar” film, each with a plain copper wire 
alongside it to act as a return current carrier 
The other co-ordinate of the grid is made up 
of strips of copper toil O-060in~ wide, 
embedded in a ** Mylar” tilm. This conductor- 
bearing film is folded over the Twistor 
strip in such a way that one complete loop is 
formed ; each loop of copper strip provides a 


also 


single turn solenoid at right angles to the 
* Twistors.”” For access to the memory the 


open end of the solenoid, or “ word coil,” is 
connected to a biassed ferrite switch or 
transformer. Because of the square-hysteresis- 
loop characteristics of this core, it also provides 
a selection scheme for picking a_ particular 
“word coil” out of a matrix of such coils 
Neither the ferrite core switch nor the ** Twistor’’- 
conductor grid information in 
they are used only for access to the permanent- 
magnet memory 

The ** Twistor “-conductor 
sense the presence or absence of a field from a 
permanent magnet. The field inhibits the action 
of an electrical pulse through a ** word coil ”’ on 
the magnetic properties of the ‘ Twistor”™ 
itself. If there is no magnet at a given inter- 
section, a corresponding pulse is generated in 
the * Twistor’’ and read out. If a magnet is 
present, its field prevents the production of the 
* Twistor’’ pulse ; and no signal is read out 
The signal from the * Twistor”’ is about 6mV 
at an impedance level of 10 ohms and its 
about | microsecond long. The computer inter- 
prets this signal or lack of signal to indicate a 
specific command and acts on it to do its com- 
putation. By inserting a new card with a differ- 
ent arrangement of magnets, the memory can 
be easily and reliably changed to a new pro- 
gramme when conditions require. Accuracy of 
registration in the programme cards is ensured 


core 


itselt 


stores 


grid is used to 
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by the use of guide pins, and the entire card ts 


held in close proximity to the * Twistor” grid 
[he separation of the magnets from 
the sensing wires is only a few thousandths of 
aninch. There are no wired connections between 
co-ordinate wires of the access grid or between 
the grid and the permanent-magnet memory 
their interaction results from proximity alone 
The first step in the manufacture of the 
Twistor “’-conductor grid is the preparation of 
the magnetic tape used in wrapping the copper 
carrier wire to form the Fwistor.”  “* Moly- 
permalloy ** wire is first drawn to a diameter of 
approximately O-OOlin, then roll-flattened to a 
tape 0°-0035in wide by 0-0003in thick A 
specially designed test set continuously checks 
the magnetic quality of the wire, allowing identi- 
fication of that part of the product which could 


Dy springs 


BIASED CORE SWITCH 





BAR MAGNET 





26 WRAPPED WIRES 


32 COPPER STRIPS, 0-060" WIDE 

BONDED TO MOUNTING BOARD 
Diagram of ** Twistor’’-magnet memory frame, with 
three core switches and eight intersecting ** Twistors ** 


cause faulty operation of the memory The 
wrapping process required a development pro- 
gramme of its own. A machine had to be 
designed which took into account the low 
strength of the materials involved, yet would 
wrap the tape about the 0-003in diameter carrier 
wire quickly and uniformly. The high uniformity 
iS necessary to minimise variation in the mag- 
netic characteristics of the final assembly An 
output of 300ft of Iwistor’’ per hour is 
possible with the machines now in use. With a 
45 deg. helix, this output requires 1140 turns of 
tape per foot of carrier wire or a speed of 
$700 r.p.m. for the wrapping head 

Twenty-six pairs of “ Twistor “-return wires 
are then laminated between sheets of “* Mylar 
tape. These wire pairs are positioned on 0- 100in 
centres across the width of the tape ; the sepa- 
ration between a “* Twistor”’ and its associated 
return wire ts 0-020in. A memory module ts 
built by interweaving the ** Twistor ” tape, the 
copper * word coils and the plastic Magnet 
cards. An array of very small transformers is 
made, one connected to each * word coil” of 
the module. A registration mechanism ensures 
that the magnets on any programme card are 
aligned over the proper bit position. The unit 
is assembled into a compact, mechanically 
rigged, reliable memory package. A _ special 
test set, which is essentially a computer in itself, 
was required because of the complexity of the 
module and the variety of conditions under 
which the memory module might be required 
to operate. 

The ** Twistor ” got its name from early work 
by A. H. Bobeck, of the Bell Laboratories, who 
showed that a wire with a twisted magnetisation 
could be switched by either current flowing 
down the wire or by current flowing down 
another wire perpendicular to it. If such wires 
were then woven into a grid with plain copper 
wires, the intersections could be used to store 
bits of information in a temporary computer 
memory. 
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BRITISH PATENT SPECIFICATIONS 


The dates printed are those of application and publication on completion. Copies of specifications may be obtained at the Patent Office Sales Branch, Southampton Buildings, Chancery Lane, W.C.2, 3s. 641. each 





WATER PURIFICATION 
$30,964. January 13, 1956. Water PURIFICATION 
John Thompson-Kennicott, Ltd., Wolverhamp 
ton, England ( Inventor Travis 
Davison.) 

An object of this invention is to provide a method 
of water purification which effectively reduces the 
quantity of organic matter both in solution and in 
colloidal suspension The method comprises the 
adding of potassium permanganate to raw water ina 


George 


quantity insufficient to effect complete oxidation of 


organic matter, so that oxides of manganese and o1 
their hydrates are precipitated. The precipitate is of a 
colloidal nature and is impossible to remove by 
normal filtration through sand. It has been found 
possible to filter out the fine particles of the precipitate 
through a porous mineral of granular form which has 
been successively treated with solutions of manganese 
sulphate and potassium permanganate so as to deposit 
manganese dioxide. It has also been found that the 
bed of ion exchange resins acts as a filter for the 
removal of the precipitate in certain cases. To a 
certain extent the hydroxides of manganese react with 
acid of the resin and form a manganese salt of the 
resin, with the liberation of oxygen. By backwashing 
the 1on exchange resins and subsequent regeneration, 
the manganese where present in the combined or free 
state can be effectively removed. The time required 
for the reaction between the permanganate and the 
organic material present in the raw water may be 
very small and it may be allowed to take place in an 
external chemical reaction tank or in the space 
available above the bed of exchange resin To 
ensure that the water after filtration does not still 
contain potassium permanganate which has not been 
reduced, less potassium permanganate is added to the 
raw water than is required for complete oxidation of 
the organic matter. It is preferred to add a catalyst 
for example, copper, to the raw water being treated in 
addition to potassium permanganate.—-March 23 
1960 


INTERNAL COMBUSTION ENGINES 
831,104. July 16, 


1958.—-ENGINES AND  JOINT- 
MAKING MEANS, Edward Moller, Cuthbert 
Coulson Pounder and Sir Frederick Ernest 
Rebbeck, all of Harland and Wolff, Ltd., Queen’s 
Island, Belfast, Northern Ireland 
This invention relates to internal combustion 
engines and to joint-making means where it is not 
possible to use conventional gaskets or joint flanges 
and where it is necessary to provide a fluid-tight seal 
about a fluid connection between two components, 
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such as a gas-tight seal for an air inlet supply to a 
cylinder head or a liquid-tight seal for water cooling 
conduits for a cylinder or cylinder head The 
drawing illustrates an example according to the inven- 
tion in which a wedge-shaped packing member A 
is inserted between a side face of a cylinder head B 
and the opposed face of an air inlet manifold casing 
The packing member has grooves with sealing strips 
which are pressed against the opposed faces of the 
components by jacking screws C screwed through a 
thrust member. The packing has a central air inlet 
aperture D which is adapted to register with the 
apertures in the faces of the cylinder head and 
manifold casing.—March 23, 1960 


MLBE MAKING PLANI 
831,494. November 7, 1957.. Continuous Cast 
ING OF MeTaAL TtuBes he Wellman Smith 
Owen Engineering Corporation, Ltd., Parnell 
House, 25, Wilton Road, London, S.W.1 


(Inventor Cyril Brook y.) 
According to the invention 

a metal tube comprises progressively 
core into one end of an open-ended mould 
molten metal to that end of the mould around the 
core member, and progressively removing the metal 
and the core through the other end of the mould 
In use of the apparatus shown, the core member, 


i method of prod icing 
introducing a 


feeding 


comprising abutting succeeding sections, fed by 
the upper pinch rolls 4A through the mould. Molten 


metal is delivered by pipe from the tundish to the 
open top of the mould to surround the core. At 
the bottom of the mould the metal becomes part illy 
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solidified and passes out of the open lower end of 
the mould with the core member. As the cast tube 
passes downwards it is still further cooled by water 
passed through the depending tube ¢ Below the 
framework the lower pinch rolls D engage the cast 
tube, which has now solidified sufficiently, and help 
to draw it through the mould together with the core 
As the cast tube formed and pro 
gresses downwardly past the pinch rolls, it 
is Cut into lengths by the apparatus F which operates 
it or about the junction of two sections of the core 
Varch 30, 1960 
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830.775. October 24, 1958.—Dirs AND ALLOY 
THEREFOR, General Electric Company, 1, River 
Road. Schenectady 5, State of New York, 


United States of America 

This invention relates particularly to dies and 
alloys for use in both hot and cold forming operations 
Briefly, materially increased die life can be achieved 
for dies when they are made from an alloy containing, 
by weight, 0: 5—0-6 per cent carbon, 1-5-2-5 per cent 
manganese, 1-25-2-5 per cent silicon, 3-4 per cent 
chromium, 0:75-1°5 per cent tungsten, 1-2 per cent 
nickel, 0-75—1-5 per cent vanadium, with the balance 
iron. The alloys are characterised by improved high 
impact strength, wear resistance and hot hardness in 
addition to excellent resistance to thermal! checking 
These allovs, which are air hardening and have a 
minimum hardness of 25 Rockwell “ C,”* can be cast 
into an ingot from about 2800 deg. Fah. The cast 
ingot may then be formed, as by forging, in a tem- 
perature range of 2050-2100 deg. Fah. After form- 
ing, the alloy is annealed by first holding it for one 
hour at about 1475 deg. Fah. to form austenite in the 
alloy, then the die stock is cooled to about 1275 deg 
Fah. and held at that temperature for about four 
hours before being cooled to room temperature. 
It is then reheated and maintained at about 1275 deg 
Fah. for about six hours before cooling to room 
temperature.—March 23, 1960 


FOUNDRY EQUIPMENT 


831,162. June 1957.-- SEPARATING AGENT FOR 
FouNDRY Moutps AND Cores, British Petroleum 
Company, Ltd., Britannic House, Finsbury 
Circus, London, F.C.2 

According to this invention, a separating oil is 
prepared by converting a refined mineral oil fraction 
which burns without leaving a residue into a stable 
water-in-o1l emulsion and incorporating into” the 
oil-in-water emulsion an aqueous solution of inorganic 
salts to produce a composition containing : 51-5 per 
cent by weight of water ; 40 per cent by weight of the 
oil fraction ; 4 per cent by weight of sodium chloride ; 

2 per cent by weight of ammonium sulphate ; 2 per 

cent by weight of aluminium sulphate ; 0-5 per cent 

by weight of non-ionic emulsifier. The refined mineral 
oi fraction should preferably be one in the boiling 
range 250-350 deg. Cent. at 20 Torr, and the forma- 
tion of the emulsion should preferably be effected 
by means of a_chemically-inactive water-in-oil 
emulsifier (or emulsifiers) which burns without leaving 
i residue, such as an ethylene oxide polymer 


Varch 23, 1960 


INSTRUMENTATION 


831,226. May 1, 1957.-—ELPCTROMAGNETIC FLOW 
METERS, United Kingdom Atomic Energy 
Authority, London (/nventor John Arthur 


Shercliff.) 

The upper drawing shows a known type of flow 
meter in which a conducting fluid A in tube B flows 
past the poles of permanent magnet C with yoke D 
The motion of the fluid under the transverse magnetic 
field produces a potential difference between two 
electrodes (not shown) and this p.d. is used as an 
indication of flow rate. Circulating currents F 
distort the field, producing a force proportional to 
flow rate in the downstream direction. In the present 
invention this force acts on several magnets F (lower 
drawings) disposed round the periphery of a rotatable 
member G. There are no electrodes, and the speed 
of rotation of the member is a measure of the flow- 


rate As shown in the bottom drawing, member G 
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comprises two cheeks H made of steel carried on a 
brass axle J As member G revolves, the fields 
between successive pairs of facing poles are cut by 
the tube, which is preferably of insulating material. 
Conducting material, such as stainless steel, may be 
used, however, providing the conductivity of the 
liquid is sufficiently high, as with liquid sodium, so 
that the magnetic forces are larger and the walls 
divert less current from the liquid. —March 23, 1960. 


RUST PREVENTIVES 
831,046. January 23, 1957.—EMuLsiFIABLe Rust 
PREVENTIVE CONCENTRATE, Esso Research and 
Engineering Company, Elizabeth, New Jersey, 
United States of America. 

The emulsifiable rust-preventive composition 
described comprises a mixture of from 72 to 95 per 
cent of a base composition containing from 10 to 25 
per cent of a mineral oil having a viscosity from 
60 to 3000 Saybolt Universal seconds at 100 deg. Fah., 
from 10 to 25 per cent of an alkali metal salt of a 
sulphonic acid having a molecular weight from 
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831,116. February ] 1955. SEMICONDUCTOR 
I tis son-Houston Com 











pany, Ltd., Crown Hous Aldwy Londor 
W.C.2. (Inventor Edgar Frederick Da n.) 
It nvention relates to semicor r devices 
nd more pat rly to those knowtr double base 
diodes I he tc! 0 Hic b a ‘ de els ae! 
levice COMprising DO of sem ictor material 
having only three electrodes two base 
electrodes spaced apart mM ng electrode 
forming p-n jul on with fuctor body 
it point inte ediate tt rodes An 
rr rement of nventio in the We 
frawins sy ¢ of se onduct re 
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Ss ia 
4 Dp 
( BR P 
- f f 
H r RK ay | 
No. 831,116 
Awl s of « yosite Conduct type Lo body 
B, but Sum nm hat he trigger electrode 
( i serted vec! ind the base D 
I} n opposi p-! mW be formed 
long ( f FE. betweer bod nd the layer 
































pret Ke no nctuo € function 
Naving ns l nevligible ohn stance 
I he { re ot e lower drawing shows 
i ty] C t he invention in which a 
t ge / plied between base electrodes G 
i D wi t \ jable triggering voltage Hts 
app { between the trigger electrode nd th hase 
D ‘ body ts of nt pe material So 
long ) pplied to the electrode C 1s 
s I tive than the pote n the 
id « ( or bod Bd » F the no 
c rer \ t 2 ec p-n I on between 
the trigge trou 1 the body If, however, H 
progres ed ul the potent pplied 
to hetantially t is that the 
{ emiconductor t p-n junction 
hetweet le ¢ i e body will suddenly 
WA | ng »1 ¢ ! flow 
tl i! C I rr ind throug body 
Dectwer the i ectrod nd the base D In 
rrang ent NOUS py thre mvention however, 
the tk ! ent before trizzering o rs will 
be OM « 1 [ ! on formed at es 
t Ar err ‘ in w the 
iSO bed Viar ) 1960 
PRESSES 
828.645. June 26, 198 bP RICTION-Dt SCREM 
Pressts. Ftablisser ts Girimar. ? to 35. rue 
Bréguet, Par Pra 
The ' ' r ry rn ‘ ( ew ’ : 
whi \A sd ‘= C einer 
direc v4 Mitt engin I 
« Te I Mtr of t tvwheel d 
rt t ‘ 4 A » | 4 i . if ns re 
ior ae { by the rod of a double-acting 
pist I ports are spring loaded to a position 
In wl bh ay S are out of cx vith the 
flvwhe Lr er vy the di S driven pD\ 
separal otors which eliminates the se of trans 
mission Leal I enables the drums to be rotated 
ta speed higher than in other systems. The 
m controlling the supply of pressure fluid to the 
do cting vlinder performing — the ilternate 
pp ition of the drums to the ftivwhee IncorTpor- 
tes af mary cor ct breaker The height of this 
contact breaker is adjustable with reference to the 
trave! of ontrol cam fixed on the crosshead in 
such a manner t the drum producing the down 
ward ouor! hy ncoupled from the fivwheel 
before the end of the stroke at a variable point in 
the stroke, or remain coupled for the no stroke 
Phis arrangeme bles, in the case of a stamping 
press the force of the blow of the machine to be 
varied at w February 24, 1960 
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ANTIQUARIAN HOROLOGICAL SOCIETY 
Tae Mas 3._-Science Museum, South Kensington, Londo 
SW Annual General Meeting, 7 p.n 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 








I o-da ipril 29.- CCoveNTRY AND District BRANCH Visit 
Coventry Telephone Exchange, 7.30 p.m 
Vor May 2 BoLION BRANCH Railway Hotel, Trinity Street 


7.45 pa 


oomsbu 


I ‘Modern Installation Economics K. Briars 
NIRAL LONDON BRANCH : White Hal! Hotel, B 
Square, London, W.C.1 Gaseous Isotope Light Sources 
H. L. Privett, 7.18 p.m. je Essex BRANCH Ange! Hote 
liford, Essex Ball and Roller Bearings,’ T. S. Nisbet, 8 p.n 
Great Northern Hotel re Films 
Evening, 7.30 pm. ge SHEFFIELD BRANCH Royal Victori 
hefheld. Ope Night, 7.30 p.m 
Wed... May 4. Hatttax BRANCH 
lé 





Crown Hotel, Horton Street 
ywn Regulations in 13th Edition of 


tne 
Smith, 7.45 p.n *& PRiSsio 









Club, East View, Preston, ** Lighting 
id Stores,”’ J. O'Reilly, 7.30 p.m 

hy aND District BRANCH Indus 
M.A.N.W.E.B., Paradise Street Live 


lour film of the 1959 Electrical Engineer 
730 pm te STOKE AND Crew! 
Hanley fire Alarms,’ 7.30 p.m 


BRITISH COMPUTER SOCIETY 


“ Vas Ut BIRMINGHAM BRANCH > Large Theatre, bles 
Engineering Department, The | ve t Edgbasto Bir b 
‘ Annual Gene Meetings ! the Branct j « 


Midiand Region, 6.30 p.n 
BRITISH INSTITUTE OF MANAGEMENT 
lo-day and Sat dprii 29 and 30 
Scottish Conference on ** Management Problems in an Expand 
ng Economy 
BRITISH INSTITUTION OF RADIO ENGINEERS 
SOUTH MIDLANDS SECTION North Glouces 


oliege, Cheltenham, The Application o 
Supplies D. D. Jone 


1960 





Gleneagles, Scotland 


lo-da {pr 2 
¢ e Technical ¢ 
Semiconductor Devices in Power 

i Meeting. 7 p.n 

MPUTER GROUP 

licine, Keppe 


K Gene 
He Mav 4. London Schoo! of Hygie 


Street, Gower Street, Lond 








WC. ( uter Controlled Television Displays for Fiigt 
Simulator J. N. Naish. 6.30 pm. ge Liverpool BRANCH 
Universit Club Mount Pleasant Liverpool! Annua 
General Mee g.7p.m 
“4 May 11 RaparR GROUP London School of Hye 
1 Tropical Medicine, Keppei Street, Gower Street, Lond 
WC Rad uidance in the Automatic Landing ot A 
t 8. 3 er, 6.30 p.n 


COMBUSTION ENGINEERING ASSOCIATION 


Wed May 11 Sou THER REGION Great Western Hot 


Sta! Road, Reading. Discussion on “The Ab 
Mechanical Stoke to Comply with Section | of the Clea 
Air Act.”’ 10.30 a 
ENGINEERING SIS TES ASSOCIATION 
Thur Sa May 12 i4 2N NATIONAL ( FERENCE 
R il Hote Scarboroug The Developmen t Y 


KB nes 10 
ILLUMINATING ENGINEERING SOCIETY 

fhur Mla s N 
r Street N 


iHAM CENTRE Blectriciuty Centre 
otfingham Annual General Meeting 





INSTITUTE OF FUEL 
H WALES SECTION Soutt 
Engineers. Park Place, Cardiff, Annua 


Wales Institute ot 
General Meeting 


INSTITUTE OF PETROLEUM 
Wed., May 4.—Lecture Theatre, 61. New Cavendish 
London, W.1, “* The Stabilization of Crude Oil,” F. € 


Street 
Thomas 


INSTITUTE OF PHYSICS 
» Wed., May 2 to 4 -Non-DESTRUCTIVE 
Lecture Theatre Instit ym of Mecha 
Birdcage Walk, Westn ster, Londor 


TESTING GROUP 
Engineers, 1 
Jomnt Con 





nical 
S.W.1 








ference th the Societé Francaise de Metallurgie, ** Physical 

ind Structural Aspects of Non-destructive Testing of Metals,’ 
Mon., 1.45 p.m Tues. and Wed., 9 a.m 

INSTITUTE OF REFRIGERATION 

Thu Vay § Institute of Marine Engineers, Memorial Build 

ng. 76, Mark Lane, London, E-C.3, Joint Meeting with the 

tution of Heating and Ventilating Engineers The 

Demand for C« win the Modern Passenger Liner A. J 


Barnard and S. J. Jones 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 
Fr May. 13.--SoutTH Wates CENTRE South Wales Institute 


f Engifteers, Park Place. Cardiff, Films, “* Cummins Diesels 


5.30 p.m 





INSTITUTE OF WELDING 
Mon. to Wed, May 9 to 11. Spring Meeting at Dro 


INSTITUTION OF CHEMICAL ENGINEERS 
Wed. to Fri.. May 4 to 6.—24TH MEETING OF THE EUROPEAN 
FEDERA ve CHEMICAL ENGINEERING © The Dome, Brighton 
International Symp Distillation 


INSTITUTION OF CIVIL ENGINEERS 
I Ma 3.-Great George Street 


S.W.1. Symposium on London Bi 


twich 


sium on™ 


Westminster, London 
rmingham Motorwa 


30 p.m 
- i 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-da fpril 29.—SoutTH MIDLAND EDUCATION DISCUSSION 
CIRCLE College of Technology, Gosta Green, Birminghar 
Discussion on The Generalized Analysis of Electrical 


Machines % NorTH 
Grey Ha! 


Annual 


opened by J. G. Henderson, 6 p.m 
EASTERN GRADUATE AND STUDENT SECTION 
King’s College, Newcastie upon Tyne. | 
Meeting and Film Show, 6.30 p.n 

Sal ril 30 1 INDON GRADUATE AND STUDENT SECTION 
Visit to Bankside Power Station, London, 8.E.1, 10.30 a.m 

Mon May 2 ELECTRONICS AND COMMUNICATIONS SECTION 
Savoy Place, London, W.C.2, “ Planning and Installation ot 
the Sound Broadcasting Headquarters for the B.B.C."’s Oversea 
and European Services." F. Axon and O H. Barron, $.30 p.m 


General 
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GRADUATE AND STUDENT SECTION Assemt 
Training Bn., R.E.M-E Arbortield, Berks 
sistors——their Manufacture and Fields of App 
Kenda 7p.m. we East ANGLIAN SUB-CENTRE 
tory, Cambridge, Annual General Meetir 
ndamental Particles O. R. Frisch, 6.3 
TH MIDLAND CENTRE James Watt Memorial Institute 
than Rad Aspects of the International Geo 
»’ R. L. Smith-Rose, 6.30 p.m 
MEASUREMENT AND CONTROL SECTION Savoy 
W.C.2, Discussion or Teaching and Learning 
pened by C. F. G. Bailey, 5.30 p.m. ye NorTH 
MipLaAND CENTRE Leeds and County Conservative Club 














South Parade, Leeds, 1, Annual General Meeting, 6.30 p.m 
% NORTH-WESTERN CENTR Engineers’ Club, Manchester 
Annual General Meeting, and Intormal! Discussion, 6.15 p.m 
¥% NORTHERN IRELAND CENTRE David Keir Building Queen's 
University, Strann Road Belfast, Annual General Meeting 
¢ Or 

Wed Vay 4 NorkTH LANCASHIRE SUB-CENTRE N.W.E.B 





Der stration Theatre, Friargate, Preston, Annual General 
Meeting. and Storage and Manipulation of Information in 
the Brain R. L. Beurle, 7.15 pn % LONDON GRabuati 
4 STUDENT SECTION » Visit to Leo Computers. Ltd., London 
W.2,2.15p.1 

Thur May 5.—\ ZATION SECTION Say Place, Lor 
W.C.2 Sa the | zation Y 





f Electricit ee 
SuUB-CENTRE I 





Application of Transistors to Line ( 
























t H. T. Prior, D. J. R. Chapman and 
A. A.M. Whitehead, 3 p.t 
V/ ¢ MEDICAL ELecrRONiICS Discussion GR t 
S Place, I j Wa ae Methods 
Recording Measu is D Analogue,” opened t 
W. J. Perk 6p.n 
VJ 7 LoNp GRADUATE AND S ENr Sect 
Visit to N mal Pl il Lat Teddingt i 
INSTITUTION OF ENGINEERING DESIGNERS 
Wed.. May 4 MIDLANDS BRANCH Queens Hotel, Birming 
A il Cre Meeting p.n 
INSTITUTION OF MECHANICAL ENGINEERS 
d {pr 29 COVENTRY GRADUATES’ A.D. CENTRE \ 
Coventry ¢ ix Engines, Ltd... 6 p.m 
Wed James CLAYI LECTURE i, Birdcage Walk, 
We I 1, Swf The High-Speed Heavy-Duty 
oir Its Development, Design and Application 
Ekhart Schmidt, 6 pm we WESTERN GRADUATES’ SECTION 
I mcal College, Chippenhan Bristol Siddeley IMW 
Turbo-gene P. J. McMahon, 7.30 p.m 
/ May ¢ ‘Wesvenn Saat CH The Duke of Cornwall Hote 
Millb Road, Plymouth, Meeting with the tullo f 
Structur Engineers The Jodre Bank R. pe 
H.C. Husband d Film The Inquisitive Giant,”’ 6 p.n 
Sat., May 7.--SOUTHERN BRANCH : Visit to the site of the Proton 
Synchrotron at the Rutherford High Energy Labo ry 
Harw 2 te WESTERN Branco : Visit to Hinkley P. 
N ear P. er Station, Bridgwater, Somerset, 10.30 a.r 
Tue Vay 10. -SOUTHERN GRADUATES’ SECTION : South Dorse 
Technical Colleg Newst ead pe id Wes moutt The Dragon 
Reactor Experiment,”’ G. E. Lockett 30 p nm 
INSTITUTION OF PLANT ENGINEERS 
i ipril 29 BiRM NCH Imperial Hote 
Temple Stree B ils Han bork 
I k & M Te 30 p 
Ma l , BRAN Socie \ J 
\ Stree 4 p S W.C.2 Out R t 
{ i i H y Construction Machine wy. 8 
Abbott, 7 p.n Ww PETERBOROUGH BRANCH White Lion 
Hot ( rch Street, Peterborough, Member papers 
u J 4. SOUTHERN BRANCH P re Hotel, Sou ip 
t Insulation of Buildings 1 ¢ irton, 7.30 p.m 
Wed fr Vav 4 tw 6 G Hotel, Scarbor gh, 1960 
\ i! Conterence 
JUNIOR INSTITUTION OF ENGINEERS 
[o-day, Aprii 29 Pepys House, 14. Rochester Row, West “rT 
i j S.W Venice to Dut 





A Journey from 
G. V. Rickards, 7 p.n 











Wed May 4 MIDLAND SECTION James Watt Memoria 
Institute, Great Charles Street, Birminghan t of the 
P wi will re-deliver his Presidential S The 
Enygineer’s Role in Nuclear Power J. M. Kay I 

kr Vay € ORDINARY MEETING Pepys House, 14 "Roc! este 
Row, Westminste London, S.W.1 Standardisation t 
Some Electrical Measuring Instruments,’ F. W. L. Bosch 
t read by W. J. Hart, 7 p.m 

NEWCOMEN SOCIETY 

Wed 1 4. Science Museum, South Kensington, London 
S.W.7, 4th Dickinson Biennial Memoria! Lecture Roots u 
he P J. Forbes, 5 n 

PLASTICS INSTITUTE 
To-d 1 24. —MIDLANDS SECTION James Watt Memoria 


Birmingham, 3, * Fibre Resin 
6.30 p.m. 
J INDON AND District SECTION 
Building, 183-193, Euston Road, London, N.W 
Genera! Meeting, and a speaker trom the Plastic 
f the U.S.S.R., 6.30 p.m 

REINFORCED CONCRETE ASSOCIATION 
»~da {pril 29.--West OF ENGLAND BRANCH : New Schoo 
Engineering, The University, Bristol] Precasting in ¢ 
Framed Construction J. F. Greimg and R. C. We 


onr 


ROYAL INSTITUTION OF CHARTERED SURVEYORS 

Vion., May 2.---ORDINARY GENERAL MEETING : 12, Great George 
Street, Westminster, London, S.W.1, * The Redevelopment ot 
Decayed Areas,’’ H. F. Alston, §.45 p.m 


ROYAL METEOROLOGICAL SOCIETY 


Institute, Great Charles Street 


Pretorm Moulding A 


Lewin 





onceret 


stbrook 





“4 May 4 SYMONS MeMmorIAL LECTURE 49. Cromwe 
Road, London, S.W.7 The General Cir it he 
Atmosphere Ragnor Fjortoft, 5 p.m 


SOCIETY OF ENGINEERS 
Burlington House, Piccad 


* Black Knight 


-Geological Society 
Problems in the Launching of 
t, 5.30 p.m 





Advanced Engineering Courses 


and Scheduling of Production. Tut 
OF BIRMINGHAM, INSTITUTE FOR ENGINEERING PRODUCTION 
Southfield,’’ 16, Norfolk Road, Edgbaston, Birmingham, 15 
intended to assist Companies attempting to 
ticipate changes in the level of demand for their products 
n order to schedule production at a more even rate The 
forecasting is first considered and techniques of fore 
casting are dealt with in detail, together systems of 
making and modifying schedules from this tnformation 
The course will be held from May 16 to 20. Inclusive charee 
thirty-five guineas (resident), thirty guineas (non-resident) 


The Forecasting UNIVERSITY 


The course is 






need tor 


with 
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George Wailes 


AND COMPANY LIMITED 
382-8 Euston Road, London, N.W.1 


shed 1855 


regret to announce that their 


business will close down on 
30th April, 1960 
The machine tools, stock, 


stores, office furniture, ete., 
will be offered for sale by 
lots tn the near 


auction in 


future by 


FULLER, HORSEY SONS & CASSELL 


INDUSTRIAL AUCTIONEERS & VALUERS 
10 Lloyd’s Avenue, E.C.3 


from whom catalogues may be obtained 
in due course 
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LEDWARD & BECKETT LTD. 


PARLIAMENT MANSIONS ABBEY ORCHARD ST. 
LONDON S.W.1 


TELEGRAMS: PREFERMENT, SOWEST-LONDON 





tonitns : ABBEY 5429 








Enter No. 552 on reply card 





CATALOGUE | 












SCALE 
MODELS 
FOR 
INDUSTRY 










* Exhibition Model of High Head Boiler to a scale 4°--Ift 
ler of Mess 


of 
Made to the ord. esses. Babcock & Wilcox lid 


This complicated detail perfect scale model of a high head boiler made 
in our Northampton works, is just one example of the extreme accuracy 
and specialized knowledge required to achieve a perfect miniature of 
the real thing. Leading Industrialists, Engineers and Architects of 
international repute, confidently entrust this kind of work to us. 
Enquiries are invited for all types of models working or static. 

Our Brochure SM 54 is well worth the attention of Executives and 
Purchasing Agents and will be sent free on request. 


BASSETT -LOWKE LIMITED 


Head Office & Works, Northampton 
London Office: 112 High Holborn, W.C.1 Manchester : Corporation Street 
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TALKING ABOUT 
WEIGHTY PROBLEMS 


or Big Jacking Experiences 




















Tamaque Jack... feels that HE 
“has had the lot.’ 


From the positioning of Cleopatra's Needle in 1878 
to the raising of the Jacques Cartier bridge, the recent outstanding 
engineering achievement. From the historical launching of the 
Great Eastern in 1858 to the levelling of the huge caisson for the 
Hinkley Point Jack ’ 


thrives on Jacking problems, and is still enjoying new experiences 


power station suction-intake. ‘ Tangye 


almost daily. 


TANGYES LIMITED 


SMETHWICK BIRMINGHAM Phone SME 1181 
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R 
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THERE IS A 
BROWNALL 
COUPLING 

TO SATISFY 
EVERY 
REQUIREMENT 


FLARED BRASS 
DONALD BROWN (BROWNALL) LTD. rr 


BROWNALL WORKS, LOWER MOSS LANE, CHESTER RD., MANCHESTER 15. TEL : DEAnsgate 4754/5 GRAMS: * DONABROW’ MANCHESTER 15 
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The eyes of the World... 











FLANGES 










































Sania 2 The only flanges to be awarded a silver and 
bronz l : he World’s Fair, Brussels 
SPECIFY BUY AND USE e medal at the Wo 
epee — aH KIRK'S other products inc luded in the award are eee Pe ee Pres. 
TH a WO RLD’'S BEST : a Welding Fittings, Welded Seamless Stee! Tubes a ine Ronco, we <n Ings, 


FLANGES FROM EST, FR FS & CO. (TUBES) LTD. 


74/82 PARADISE ST - LONDON - S.E.16 + BERMONDSEY 3156/7/8 
and at MANCHESTER - WALSALL . PONTYCLUN 
Enter No. 562 on reply card 


THE ENGINEER = April 29, 1960 


a G 

cd 
ABAQAAARANETES : 
doh) Asks | 


WARAQAARQaTE > 


s 
z 
4 

> 

4 
2 


-. For further information write to 
the Hot Dip Galvanizers Association 
34 Berkeley Square London W.1 
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There are other screw pumps, but 
there is only one IMO. This pump 
has the perfected form of IMO 
design. It is this thread form 
which accounts for the exceptional 
efficiency of IMO pumps. IMO 
pumps are manufactured in every 
industrial area of the world. For 
twenty-five years they have been 
made in Great Britain by Mirrlees 
(Engineers) Limited who have 
contributed their quota to a vast 
common fund of application 
experience and manufacturing 
techniques. This places Mirrlees 
(Engineers) Limited in a unique 
position to advise and supply you 
with the correct IMO Pump for 

oil or viscous fluid duties in land 


or marine service. 





ieee ame MIRRLEES (ENGINEERS) LTD. 
CMO): mm Subsidiary of The Mirrlees Watson Co. Ltd 
a EARL HAIG ROAD, HILLINGTON, GLASGOW, S.W.2. 


UM P S$ Mm London Office : 38 Grosvenor Gardens, S.W.1 
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new 
standards of 


RELIABILITY 
& PERFORMANCE 


are embodied in the latest range of 


ELSTREE worm Reduction Gears by 


Ss. E. OPPERMAN LIMITED. 


Almost a century of experience in the design and manufacture of Rei 
Power ‘Transmission Equipment is packed into every ELS'TREE Gear Box, e 
By constantly anticipating the needs of Industry, 5. E. OPPERMAN LIMITED 
have always maintained their lead as specialists in this field. 
Now, with a new design range, new standards of reliability and 
performance, anid the backing of a nation-wide ‘Technical Sales Force, 
they are able to offer unequalled service and to provide a 
range of Units to cover all conceivable applications 
q 


The Worm Reduction Gear Box illustrated has been specially designed for liquid agitation. 


Features of this Box are wide spacing between bearings to allow for long 


unsupported impeller shafts and a bottom bearing specially designed 


to prevent oil see paue down the shaft. Further details on re quest 


ELSTREE dependable WORM REDUCTION GEARS 


Whatever the nature of your problem, we shall always be 


happy to advise you on the most efficient transmission 
installation at the most economical cost. Please write or telephone 
our Sales Director for immediate attention to your enquiries 


S.E.OPPERMAN LTD. 








BOREHAM WOOD, HERTS. ELSTREE 2021. Part of E. V. Industrials Group 
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Warren Morrison experience in design and 
production of specialist valves has led to 
the introduction of this range of diaphragm 
valves. Designed for the 
widest possible range of 
duties they incorporate 
many features appreciated 
by the operator. From a 
safety point of view this 
valve will shut off, even if the diaphragm 
does fail. For convenience, a visible 
position indicator is fitted. From the long- 
life angle the valve is heavily made, using 
only the best of materials and workmanship. 
For the really difficult jobs ‘ all-P.T.F.E.’ 
diaphragms are available; another example 
of W.M. leadership in valve design. 

Electric or pneumatic operation is available, 
of course. 


EFFICIENCY PLUS 


IN YOUR 
ORGANISATION 


WITH THE 


AVRO 
DRAWING 
BOARD 








4 
\ /] 
4 
a | 


WARREN-MORRISON LTD 


41, ST. JAMES PLACE, LONDON, S.W.1. - MAYFAIR 9895. 
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Designed by draughtsmen 
for draughtsmen 


Clean lines and smart 


appearance 


| A. V. ROE Dispenses with unsightly board | 


| chocks 
yw fir | * COMPANY | 
Winer . LIMITED Retractable cover 
JOS ee" | Adjustable straight edge with 
dere | parallel motion 


GREENGATE MIDDLETON = 
The right equipment at the 
right price 


MANCHESTER 


hone: Fa 





Studding - Studs - Allthreads - Tie Rods 
TELCO LTD., 3 Newman Street, London, W.1. MUSeum 5701/4 
and 41-2 Ellis Street, Birmingham, !. Midland 7421/3 


| 
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WELTEXA advantages 
proved in these applications... 


ALBERT E. REED LTD.—NEW TISSUE MILL AT AYLESFORD 
THOS. HEDLEY— WEST THURROCK WORKS 
COUNTY LABORATORIES—STANMORE WORKS 


WELTEXA is an entirely new conception of piping—a comprehensive range of standard units, in 
six bore sizes (14”, 2”, 3”, 4”, 6” and 8”) plus reducers that can be assembled, dismantled and re-assembled 
time and time again by comparatively unskilled labour. The bores are exact bores or an alternative 
system is available to nominal bore Schedule 5. Swept bends and a unique system of gasket jointing 
eliminate all bacteria-harbouring crevices and ensure an uninterrupted flow, free from blockages of any 
kind. Standard straights, bends, tees and reducers permit a wide variety of application, while further 


units can always be purchased for expansion or variation. 





Write for the WELTEXA booklet today! You are cordially 


invited to view our 


exhibits on STAND 
WELTEXA | °°: 
INTERNATIONAL PIPE 
& PIPELINES EXHI- 
STANDARD UNIT LIGHT WALL stibhertn Casares 


STAINLESS STEEL PIPING May 30th-June 2nd). 


WELDING TECHNICAL SERVICES LTD. (Dept. 15), HURST MILL, KINGS NORTON, BIRMINGHAM, 30 
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MOTORISED VALVES 
H.P. SINTERED METAL FILTERS 
POWDER FLUIDIZING VESSELS 
STRAINERS - DUAL STRAINERS 
OILY WATER SEPARATORS 
HAND PUMPS ( staintess sTeet ) 
SPECIAL PURPOSE PLANT 


~ 














v 


GAS - OIL - CHEMICAL 
AND NUCLEAR ENERGY 
INDUSTRIES 


We welcome your enquiries for the above products, and 
also for items to customer's own design and specification 








7 - 
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6.8 A. IRKINS LID, 








FIRTOP 
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ALL PLAIN-END PIPES peence 


COUPLED 

WITHOUT 
PREVIOUS END 

PREPARATION 




















PIPECOUPLINGS ~~ 


No preparation is required for the ends of the pipes which 
may be Plain, Threaded, Grooved for other types of Couplings, 
or Bevelled for Welding, etc. The Coupling can be used on 
Bends, Tees or Crosses, and can be inserted into an existing 
pipeline without moving the pipes laterally. The WILSON- 
SEAMARK COUPLING has many and varied applications 
and has given the Engineer a new and useful pipe-laying tool. 
Please write for Wilson-Seamark Catalogue. 


WILSON PIPE FITTINGS LIMITED 


Irvine Ayrshire 
London Office : 40 Palace Chambers, Bridge Street, London, S.W.|1. 
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Introducing 


ANG 


TRADE MARK 






Car 


STANDARDISED RIGHT ANGLE CONIFLEX 
BEVEL GEAR UNITS FOR INDUSTRY 





FEATURES 





® Universal mounting 
@ compact design 
@ hardened coniflex gears 
— BB @ ball bearings 
Come and visit us on @ completely enclosed 
STAND FFS5 @ lubricated for life 
| AT THE @ internal pilots on mount- 
| “MECHANICAL HANDLING” ing flanges 
EXHIBITION ® each unit tested for quiet- 
EARLS COURT ness at full rated speed 
3rd—I3th MAY @® ANGLGear units are 
| available from second 


week in May, 1960 


ANGLGear units are compact standardised 90 
power take-offs for manual or power transmission 





of rotary motion. Equipped with hardened Coni- 
flex gears and lubricated for life. ANGLGears 
are quiet and efficient at speeds up to and includ- 
ing their maximum rated r.p.m. 


There is an ANGLGear to solve almost any 90 


power take-off problem on either manual or power- 
operated equipment up to 4 h.p. at 1200 r.p.m. 


licence to USA principals by 








Made in England under 


VARATIO—STRATELINE GEARS LTD 


277-279, Aberdeen Avenue, Trading Estate, Slough, Bucks. tel : SLOugh 20271 


Copyright Reserved 
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of 


BASILDON °° ESSEX 
Tel: Basildon 20421! 


Are pleased to announce the aquisition to their already com- 
prehensive range, the exclusive right to manufacture :— 


“ROLL RACE CONVEYORS” 


The most efficient heavy load conveyors in the World today. 
Both initial and running costs are lower than conventional 
type conveyors. 


INSTALLATIONS ALREADY IN OPERATION ARE : 


Metal Works Automobile Industry 
Coil Conveyors Main Ass'y Line Conveyors 
Slab & Billet Conveyors Engine Ass'y Conveyors 
Plate & Tinplate Conveyors Bus Maintenance Conveyors 
Tractor Ass’y Conveyors 


Other Industries 
Paper Reel Conveyors 
Brick Conveyors 


Our range also includes : — 

Rolling Mills and Ancillary Equipment - Continuous Strip, 
Slab & Billet Casting Machines - Electronic Systems inte- 
grated with our own or customers’ equipment 

Billet & Slab Circular Saws - Slab Scalping Machines 











% See our Stand DI. at 
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ALBERT MANN ENGINEERING CO. LTD. 
; ‘ie 5 


lk 





bL 


The Mechanical Handling Exhibition 


Earls Court — May 3rd to 13th. 








SOLVE YOUR 
FIXING PROBLEM WITH 
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RAWLPLUGS 





The famous Rawlplug makes 
firm screw fixings in masonry 
in a mere fraction of the time 

taken by any other method. 

For all screw sizes up to } 
diam. coach screws 








RAWLNUTS 
The amazing Rawinut forms its own 
‘rivet head’ behind the material when 
screwed up from the front. Shakeproof 








RAWLBOLTS 
For light or heavy 
bolting jobs. A dry 
fixing of enormous 
strength—-no cold 


up to 1”. 








and waterproof, it has many valuable 
uses in both building and manufacture 















SPRING TOGGLES 


For making firm fixings to such 
thin and structurally weak 
materials as plasterboard, 
ceilings, etc. The wings of the 
device spring apart behind the 
material and spread the load 
over a wide area. 


























GRAVITY TOGGLES 


Passed through a hole in 
hollow material, the long 
member falls into a vertical 
position by gravity, and is 
then drawn against the back 
of the material by screwing 
from the front. 


chiselling, no waiting 
for cement to harden 
In all bolt diameters 





OF THE 21 


FIXING 
DEVICES 








THERE ARE 21 DIFFERENT TYPES 


and an all-inclusive range of high performance hole-boring tools, 
hand or power. 


B68 









THE RAWLPLUG COMPANY LIMITED, CROMWELL ROAD, LONDON, S.W.7 





However tough or awkward the material into which 
you want to fix, or difficult the problem, there will b 
among the 21 TYPES OF RAWLPLUG FIXING 

DEVICES, the right answer. 
of application, reliability and complete security, 


Speed and simplicity 


coupled with the RIGHT solution to a problem, 
are the foundations of the RAWLPLUG FIXING 
TECHNIQUES. 
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HIGH QUALITY DYELYNE PRINT OUTPUT 


APOLLO 


REPRODUCTION UNIT 





SPECIALLY DESIGNED FOR USE IN THE SMALLER PRINT PRODUCTION DEPARTMENT 


Inexpensive and efficient for producing fine 
quality dyeline prints one at a time and up to 
30” « 40" in size. Very simple operation. Prints 
are exposed by extending the feed tray, placing 
tracing and print material on the tray, closing 
the tray and making the exposure. Print 
developing is by means of the power driven rollet 
developing unit on top of the printer. With a 
pecial filter and a separate processing unit, the 


E. N. MASON & SONS LTD 


ARCLIGHT WORKS, COLCHESTER, ESSEX 


Apollo can also be used for Direct Positive 
printing. This machine is ideal for use in the 
small print room or for making check prints 
AVAILABLE ON 7 DAYS’ FREE TRIAL. The 
complete unit occupies only 50” . 20” of table 
or bench top space. Operates from an ordinary 
A.C. power supply. Special Apollo materials 
available. Why not investigate the potentials 
of this excellent dyeline reproduction unit ? 


Telephone: Colchester 5191 


SENTINEL HOUSE, SOUTHAMPTON ROW, LONDON, W.C.!. Telephone: Clerkenwell 4064 


28-31 DALLINGTON STREET, LONDON, E.C.!. 
13-15 ST. VINCENT PLACE, GLASGOW, C.| 


8-10 NEWTON STREET, MANCHESTER, |. 


Telephone: Clerkenwell 4064 
Telephone: Central 3775 
Telephone: Deansgate 3942 


BROUGHTON WORKS, BLACKBURN STREET, SALFORD, 3. Telephone: Deansgate 3942 


ALBERT ROAD, STECHFORD, BIRMINGHAM, 33. 


14 COOK STREET, LIVERPOOL, 2. 
51 VICTORIA STREET, SHEFFIELD, |. 


Telephone: Stechford 4442 
Telephone: Central 6514 
Telephone: Sheffield 21776 


62 BRITANNIA HOUSE, WELLINGTON STREET, LEEDS, |. Telephone: Leeds 23537 


3 UNITY STREET, BRISTOL, |. 


Telephone: Bristol 92441 
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whole batch of these rejects 


It can happen now and again, even in the best regulated machine shops —a faulty 
machine or small error in setting results in a completely unserviceable run of 
components on which expensive work has already been done. Fortunately, in many 
cases, these expensive parts can be reclaimed by * Fescol’-ising. This process of 
heavy electro-chemical deposition builds up the components oversize. Accurate 
machining is then carried out. Fescol Limited undertake the whole job including 


deposition and the subsequent machining operation. 


TY In the chemical, metallurgical, printing, textile and countless other fields, components can be 
ff i j ~ F ; 
44 | ‘Fescol’-ised with advantage. Outworn parts can be built up, and new ones given an added 
- ; 
. 4 3 | j / assurance of longer life. We can advise on any application. For further details and general 
eS 


facts about the process, please write, mentioning the fields in which you are interested, 


ESTABLISHED 192( for publication E 6 


FESCOL LIMITED-NORTH ROAD-LONDON-N/7 


BRANCH WORKS AT PORT GLASGOW, HUDDERSFIELD AND BROWNHILLS, WALSALL 


Sole Licensees for Australia and New Zealand: De Havilland Aircraft Pty. Ltd., Milperra Road, Bankstown, NSW 





TGA P68 
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Do you have our Stocklist 


of Standard and 


‘ U elit Non-Standard Tube? 


In Mild Steel and Stainless Steel Markland $cowe rogt 


In Randoms or cut to length Bromley Cross Nr Bolton d 
Telephone EAGLEY 600 
Enter No. 641 on reply card 
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ARO-BROOMWADE 


Q olden S; —_ 


PNEUMATIC TOOLS 












MAXIMUM POWER 
NO NOISE 
NO BLAST 


Model 7386C 
high speed drill 













—these advantages are offered for the first time 
by the ARO-BROOMWADE Golden Silence 
range. The noise is destroyed by a specially 
developed exhaust system. An external 
porous-bronze diffuser, exclusive to 
ARO-BROOMWADE, breaks the force of the 
exhaust air and diffuses it so gently that it 


Model 7429C 
push-pull tapper; 
slow speed, high 


will not disturb a flame held only inches away. 


Model 7276C 
Only ARO-BROOMWADE Tools reversible screw- 
have GOLDEN SILENCE driver & nutrunner, 
Write for publication No. 444 T.E. with adjustable 
chatch. 


Fi <) 





*“BROOMWADE’’ 
AIR COMPRESSORS & PNEUMATIC TOOLS 


Your Best Investment 


BROOM & WADE LTD., P.O. BOX No. r A HIGH WYCOMBE, ENGLAND. Telephone High Wycombe 1630 (10 lines) Telegrams “* Broom’, High Wycombe (Telex) 


667 SAS 
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Whether your requirements 


are for Standards or Specials 7 | 


the Speedicut know-how 
is at your service. 


Enter No. 661 on reply card 


















THE ENGINEER Apnil 29, 1900 67 





PRG 0: ¢ 






Lo § 8 =e ie 





yy Sa. ee *" 


a 4 





LET US PROVE 
al 
THAT FULLER COMMUTATOR MOTORS 







Here a Fuller Commutator Motor is applied to 




















the gang slitting of cold rolled core piate for 





transformer manufacture. The speed of the 
CUT POWER CoOoSsTS 5. Aaah estes imate catenins 
ontrolled by the increasing diameter of the 


rotating take-off cotl 





All industrial processes differ but optimum output 

is a consideration common to all. 

The INFINITE variable speed characteristic of the Fuller 
A.C. Commutator Motor means that your machine can be 
operated at precisely the ezact speed to give maximum 
output of quality and quantity. The speed required is 
maintained irrespective of normal load variation. 
Commutator Motors require no resistance or external 
regulator; current consumption is reduced at lower 
RPOORS SELES SETSES ae Doe Seen A member of the Hawker Siddelsy Group 


We shall be glad to explain how your factory 
Sole U.K. representatives for ASEA Sweden 


FULLER ELECTRIC LIMITED 
FULBOURNE ROAD~- LONDON E.17 
Telephone: LARkswood 2350 


can benefit by using Fuller Commutator Motors. 


Also at Birminakam, Glasgow and Manchester 
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Shell Voluta O 
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TRIUMPHS OF SHELL RESEARCH 


heat exchange practice 


Before Shell produced Voluta Oil 45 it was thought that 
oils which were to be used for heat exchange purposes 
must have a high flashpoint—to reduce fire risk—and a 
high viscosity to prevent excessive leakage through pump 
glands and to provide adequate lubrication for pump 
bearings at high temperatures. Heat exchange systems 
containing these viscous oils, however, were sluggish, 
particularly when started up from cold. The oil circu- 
lated slowly over the source of heat and suffered thermal 
decomposition, or “cracking”. This, in turn, produced 
low flashpoint materials and carbon which insulated the 
heating surface. 

Shell, therefore, began investigating the suitability 
of oils of lower viscosity and different chemical 
constitution. From this research was developed Shell 
Voluta 45. 

Shell Voluta 45 contains hydro-carbons with a 


The Research Story 


Laboratory research to compare the high temperature performance 
of various oils in a rig simulating practical conditions showed that 
when oils of varying viscosities were maintained at an average 
temperature of 325°C. for 200 hours, the closed flashpoint of the high 
viscosity oils had dropped to a lower figure than that of oils of lower 
viscosity, indicating that some thermal decomposition had taken place. 


Experimental oils were subjected to Heat Stability Tests and to 


saturated ring structure which does not have the 
tendency that high viscosity straight chain paraffin hydro- 
carbons had—to break down at high temperatures. 
Because of its low viscosity Shell Voluta 45 heats up 
more quickly from cold and circulates more rapidly thus 
avoiding local overheating and thermal decomposition. 

Shell Voluta Oil 45 has excellent heat transfer pro- 
perties, good thermal stability and good lubricating 
properties. It is recommended for use in all closed 
heat transfer systems. 

The moral of the story is that Shell research is 
supremely applicational. The centre at Thornton is 
always ready to work with even the most specialised 
sectors of industry to produce the right oil for the job. 
If you and your organisation have any major lubricating 
problems, it pays to get in touch with your local supplier 
of Shell Industrial Lubricants. 


tests designed to measure the variation in heat transfer coefficient 


with time. The most promising of these oils was then given extensive 
field trials, both in Shell Installations and in industry. From this 


extensive research was developed Shell Voluta 45. 
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TEMPERATURE - F 


Physical properties of Shell Voluta Oil 45. 

K. Thermal Conductivity—B.T.U./sq. ft. per 
hour per 1 F. per inch, 

S. Specific Heat—B.T.U. per lb. per iF. 

V. Viscosity—Kinematic centistokes. 


fue HEAT TRANSFER OILS 


another proof of Shell leadership in lubrication 
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for the following applications 


‘LONG LIFTS’ 
‘FLAMEPROOF’ 
“CORROSIVE ATMOSPHERES’ 























‘EXTRA HEAVY DUTY’ 


HIGH speeds with CREEP speeds and capacities 


Model £300, STKS LI 
re up to 15 tons S.W.L. are available. 


for 3 tons SWL. 
HEIGHT OF LIFT 120 ft. 





Reed Crane and Hoist 
E.O.T. Cranes up to 50 tons $.W.L. and 100 ft. span Company Limited 


Electric Hoists up to 15 tons S.W.L. 
Jib Cranes, Goliath Cranes, Lodge Causeway, Fishponds, 


Winches, Telfers & Runways. Full Catalogue sent on Request Bristol. Telephone : 65-3237/8 Bristol 
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“BIBBY 


Rolie QUPLING 





World famous for outstanding performance and 
reliability. Made in a wide range of types, all em- 
ploying the same basic principle of Bibby design. 


Special types include: Brakewheel, Cardan Shaft, 









Turbine, Shear pin, Controlled Torque, 







Bibby Resilient 


Cardan Shaft Drive. Spacer and others. 


THE WELLMAN BIBBY COMPANY LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, S.w.1 
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An end 
to low-capacity 


conveying 





REINFORCED 
FLEXIBLE TUBE 
. 

















The Simon Squeegee Solids Pump handles 
almost all types of powdery materials. 


Quantities up to 8000 Ib. an hour are moved 
economically. 


No damage whatsoever occurs if the pump 
runs dry. 


4 | Very little conveying air is required, thus 
eliminating costly dust-collection apparatus. 

These are only four of the many advantages of the out- 
standing new Squeegee Pump, a solids pump that has the 
answers to all short-transfer conveying problems. 

It cannot burn out if the feed fluctuates or stops, it is 
neat and easy to install, it does not become clogged by 
clinging materials. On the Squeegee Pump a rotor with 
four equidistant rollers squeezes the materials progressively 
through a flexible tube, compressing and releasing the tube 
in turn, thrusting the material through in a continuous 
stream. Distances up to 200 feet are usual. 

The Squeegee Pump is entirely new and has money-saving 
applications in a host of industries. 


Send for details today. 
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iy 
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HENRY SIMON LIMITED CHEADLE HEATH sTocKPoRT Afra. 
Telephone : Gatley 362! Telex : 66-287 


HS353 
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PLANT 
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The turbine housing employed in the 
Holset range of turbochargers is a 
Ni-Resist casting capable of withstanding 
high temperatures without premature 
scaling or stress failures. 


HOLSET 
HIGH-DUTY ALLOY IRON CASTINGS 

AND COMPONENTS 

If you need a casting or component for a difficult 
or highly specialised application, pass your 


problems to the John Williams Foundry Division 
—they ‘Il do the rest 


CO. LTD. 


choose 


S.G. NI-RESIST 





A COMPLETE TECHNICAL & FOUNDRY SERVICE 


for 
TURBINE 
HOUSING 


backed by advanced research laboratory facilities ro te 
for a consultation, without charge or obligation, or a « of 
our technical beoklet ‘The Properties of Spheroidal ¢ srophi ite lron 








/ 


one 





$ 


JOHN WILLIAMS OF CARDIFF LTD 


EAST MOORS ROAD, CARDIFF. Phone: Cardiff 33622 (12 lines). Telex: 49303 











| 
| 
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Rubber Components for the 











more Exacting Applications °::::::: : 
Our wide experience in the field of precision wer et ele on 
rubber engineering qualifies us to advise on the +068 : 
rubber compounds and design of components eS eC 
to meet the more exacting applications é*eeae 
Our plant is fully equipped to deal with bulk production, as well ver ete tg 
as small quantity requirements for prototype and development work vere ey 
. + . . 
Designers and Engineers will be interested in our new publication, oa ae 
“Synthetic and Natural Rubbers and their Uses'-copy sent upon request oe.6- : + 
es a 8 8 < 
High Grade Rubber Mouldings and Extrusions "O Ringh ae oe a 
Seals Bushes Grommets Diaphragms Bonded Parts et ar at ter 
and Components in Natural, Synthetic and Silicone Rubbers vers rarer 





e 
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PP 
APPROVED A.I.D. AND A.R.B. 


PRECISION RUBBERS LIMITED .- BAGWORTH LEICESTER 
Phone: BAGWORTH 241/2/3 


Producers of Rubber Mouldings to fine dimensional tolerances and officially approved specifications 
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purposes 


CENTRIFUGAL 
GEAR 
TURBINE 
®MINI-GEAR 
HAND . ROTARY 
OSCILLATING PISTON 
ROLLER VANE 


VACUUM 
*DIAPHRAGM VACUUM 


© H.P. 230 1:50 MOTORISED 


SINGLE & MULTI-STAGE 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 


MAIDSTONE - KENT 
PHONE: MAIDSTONE 4728 
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The Spaniards were the first to make use of 
oi. They found it in surface pools around the 
coast of North America and they discovered 
that, mixed with mud, it provided a wonderful 


caulking medium 


The discovery of oil provided a solution to 


the problem of lubrication but it also provided 


a problem for those who had to use it in 
machines. It proved a difficult prisoner — and 
sull does, but it can be checked and we, at 


Super Oil Seals, have the answer to any oil 


sealing problem 


SUPERFECT SUPER OlL SEALS & GASKETS 





ENGINI 





LTD FACTORY CENTRE, BIRMINGHAM 30 


WG NOF 





ER 
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ALMIULL XK 


TRANSPORT 


As supplied to all Ministries, Principal Oil Companies & Petrol Pump Manufacturers 
For every storage and transport purpose. Steel Horizontal Tanks, 
Cylindrical Underground Tanks, Fuel Oil Tanks, Road Wagon Tanks, 


“STORAGE & 


Rectangular Tanks, Air Receivers, Vats, Hoppers, etc. 
When ordering specify M.S.L. 


25 Years enperiony i 
Fabricated Cing Mes ors 


= Write for full particulars to :— 
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m=; METAL STRUCTURES, LTD. - 
=== Angel Factory Colony, Angel Rd., Edmonton, N.18 = 
Phone: Edmonton 6601/2/3 Groms: Metstru, Southtot, London 
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INTRODUCING 
oa Lome, | a 
HicghH Sa i les i= fen 4 Eminently suitable for air conditioning 


Cyc L re. Ni E and ventilating installations 





with non-overloading 
backward curved impellers 







with large volumes and high water gauges 
— particularly High Velocity systems. 


Wiksb4iaelelaammce)rcl 
efficiency over 


Wiis>.4ael6laemmce)lic! 
efficiency over 


MATTHEWS & YATES LTD. 


HEAD OFFICE & WORKS: LONDON OFFICE: 
CYCLONE WORKS, SWINTON, MANCHESTER 135 RYE LANE, PECKHAM, LONDON S.E.15 
Telephone: SWinton 2273 (4 lines) Telephone: NEW Cross 6571 (4 lines) 





Also at: Glasgow ° Leeds * Birmingham ° Cardiff ; Bournemouth 
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ABRASIVE BELT 
MACHINES 


B. O. MORRIS LTD. - MORRISFLEX WORKS, BRITON ROAD - COVENTRY 
Telephone : 53333 (PBX) Telegrams : MORISFLEX, COVENTRY 


PRODUCT OF THE Moi GROUP 
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can PROPANE 


So me MOBO Coos 1fiS. (On Cm aae my 


Does your type of production call for Propane? British Oxygen 
Gases will give you an unbiased answer. Because British Oxygen 
supply gases for all purposes, they can help you from experience 
to choose the most efficient, most economical gas for your 
particular production needs. 














A 


BRITISH OXYGEN 


SPENCER HOUSE, 27 ST. 


JAMES'S PLACE, 





Only British Oxygen Gases has this breadth of experience and 
only British Oxygen Gases can offer you such a complete 
delivery service of industrial gases ... in cylinders, or in bulk 
from their nation-wide tanker fleet—and lend you storage tanks 
as well if you need them. 


GASES LIMITED 


S.W.1. 


rs . 
A { ae) Company 


LONDON, 
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™ Arrol 


Cranes and Structural 








As one of the major companies concerned with the Durgapur 
Steelworks project, West Bengal, ARROL are responsible 
for the supply and erection of all the Rolling Mill Buildings, 
together with 72 Electric Overhead Travelling Cranes. 
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SIR WILLIAM ARROL & CO LTD GLASGOW 
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Steelwork at DURGAPUR 





Enter No. 771 on reply card 











April 29, 1990 THE ENGINEER 





78 






























7 i i% ne Pe Py 
RPE SH << MOE TS 
2 


iA 


ROLLER LEAF _ = | 
HORIZONTAL ad lil 
SHUTTERS 


FOR LARGE OPENINGS 


IN VEHICLE DEPOTS 
FIRE STATIONS ETC. 


~ © COMPACT BUNCHING 
RIGID CONSTRUCTION 
'", @ RUST PROOF 








hy 
Sin pie r »peratior requiring min 
i, mum of maintenance. Supplied in 
J 
, any size for operation by hand, 
road mat or auto ray 
Technical advice, quotations supplied 
without obligation. Send for illus- 
trated leaflet to Dept. RI6 
* 
% 
i‘ 
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OF BATLEY # Completed the supply recently of... 


TWO FRACTIONATING COLUMNS FOR MOBIL OIL COMPANY 


74Rt a7 


BATLEY 
3 


“ 
i 


* 





NE OF THE COLUMNS ARRIVING ON SITE —— 
Manufactured complete by Rileys to the order of the Main The two Columns erected at Coryton. 
Contractors, CONSTRUCTORS JOHN BROWN LIMITED, on behalf of One Column is 83 0” overall height 
MOBIL OIL COMPANY LIMITED for their Refinery at CORYTON, _ tested to 445 Ibs. per sq. in. 
ESSEX. Illustrations by courtesy of Mobil Oil Company The other, 66 9” overall height 
and Constructors John Brown Limited tested to 1,100 Ibs. per sq. in. 


A, J. RILEY & SON LTD Victoria Works, Batley, Yorkshire Telephone: 657 (3 lines) Telegrams: Boilers, Batley. 


LONDON OFFICE KIRKMAN HOUSE 54a TOTTENHAM COURT ROAD w TELEPHONE MUSEUM 1064 
Enter No. 782 on reply card 








THE ENGINEER April 29, 1960 

















BEGUoZCc 
EAA 
“47080 
Ia 


to Fr 
Rr TS of 


A 
= ® 
t ee 

— 
ae 
eae 
— 
—— 


ee 
= Pacy oe _ DIAGRAM KEY 


complete G.E.C. crushing and A TIPPING HOIST 
screening plant boosts efficiency 


The limestone quarrys‘of Beswick’s Lime Works Ltd., in 


s RECEIVING HOPPER 


Derbyshire, has recently been equipped by G.E.C. with a fully 

mechanised crushing and screening plant —one of the most Pan eee 
up-to-date installations of its kind in the quarrying industry. 
Limestone, filled in the quarry by a 24 yard excavator in SHERWEN FEEDER 


pieces up to 14 tons, is crushed at the rate of 200 tons an hour, 
The specially designed Square Tromimel] removes clay and “SC =e 
rhe sp ; 2 5-ROLL GRIZZLY 


other matter adhering to the rock and prevents the machinery 





from clogging. ie 
eee, ea: ae . JAW CRUSHER 
The safety, speed and high efficiency of this installation is vet ao) 


another example of G.E.C.s contribution to increased output 
SQUARE TROMMEL 


rn industry. ie 
in modern ind i SCREEN 


THE GENERAL ELECTRIC COMPANY LIMITED OF ENGLAND 


Fraser & Chalmers Engineering Works, Erith, Kent 


Enter No. 791 on reply card 





April 29, 1960 THE ENGINEER 


Electrodes 
worthy of the welder 





SEND FOR 
YOUR COPY 
TODAY 











This new edition of the Pocket 
Electrode Guide provides full tech- 
nical information on the complete 
range of AEI electrodes. There are 
over §0 pages of useful facts and 


figures. May we send you a copy? 


Transformer Division 
AEHI 


Heating and Welding Department 
TRAFFORD PARK «= MANCHESTER 17 


Associated Electrical Industries Limited 


bo 
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Stockinette re-inforced or plain, John Bull convoluted hoses 
are made in natural or synthetic rubber to withstand high 
and low temperatures, oil and chemical attack and ageing. 
They are suitable for gases as well as liquids. Manufactured 
by the patented John Bull process, uniformity of wall 
thickness is retained throughout the convolutions. Air 
cleaner hoses are made to the same high standard. 


All rubber hose is available in standard 4 ft. lengths in a 
range of diameters. Specially fashioned hoses can be 
manufactured to your requirements. 


In addition to Convoluted Hose, John Bull products include 
Boots and Gaiters, Shaped Hoses and Rubber Mouldings. = 

















JOHN BULL RUBBER CO. LTD. (industrial Sales Division) LEICESTER 
TELEPHONE: 36531 
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Enquiry 
will 
surprise 
and 

please you 





Telephone: 
Enfield 6622 


Niagara can help you in 
taking mechanical 

handling plant to your 
work. They design and 
manufacture portable 
mechanical handling equip- 
ment capable of very 

large and profitable hourly 
outputs. There is money in 
that for open cast mining, 
quarrying and contracting. 





of Handle it 


Mechanically iim 


MIAGARA 


NIAGARA 


SCREENS (Gt. Britain) Ltd. 
STRAYSFIELD ROAD, CLAY HILL, 
ENFIELD, MIDDX. 
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PRAY 











for 


the BALING of ail types of natural and synthetic fibres, skins, 
hides, paper, scrap etc. 


the MOULDING of plastic and rubber materials (Single and 
multi-platen presses with steam or electric heating). 


INDUSTRIAL AND SPECIAL PURPOSES including 
metal powder compacting, mandrel stripping, extrusion etc. 


Fawcett Preston and Company Limited 
BROMBOROUGH, CHESHIRE 


Telephone: Rock Ferry 6181 
Branch Offices: London & Birmingham 


Mg Metal industries Group. 
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(GEORGE ELLISON 


LIMITED 


PERRY BARR: BIRMINGHAM 22B 








HEAVY DUTY 
FUSE-SWITCHGEAR 


Built to meet the specific needs of consultants, architects 
and contractors, Ellison Fuse-switchgear is designed and 
constructed in the best “Ellison” tradition. Reliable in ser- 
vice, itiseasytoinstallandsimpleto maintain. Unit mounting 
and the arrangements for cabling and instrumentation 
permit flexibility of layout and adaptability to suit individual 


requirements. Have you seen our leaflet No. CL298 ? 











COMPLIES WITH B.S.3185 :1959 
MAKING CAPACITY 46,000 amps at 550 volts, -15 power factor 
SWITCH BREAKING CAPACITY 3 times the rating at -25/-3 power factor 


BUSBAR COPPERWORK complies with B.S.159 : 1957 








845 
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Static, it’s balanced but rotating...? 


Two very. different stories. You cannot detect 
dynamic out-ot-balance in a static workpiece 
Set it spinning, oscillation begins, centrifugal 
forces soon exceed the dead weight of the 
rotor... result: inefficiency, even 

fatigue failure, or damage to buildings 


if the rotor is a big one 





Detecting and measuring out-of-balance has busied AVERY'S 
Technical Department for a long time. It's produced machines 

like the one shown. Rapid, direct electrical! indication of unbalance 
amount and position is given by means of the Wattmeter system 
far more sensitive than most normal commercial usage requires. 
Readings can be converted, into units of correction 


(depth of drill holes, number of weights, etc.) | 


Send for illustrated booklet, to the address below, quoting reference E1 








W. & T. Avery, Limited, Birmingham, AVER y for ELECTRODYNAMIC BALANCING 
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For speed 











and long McNEIL 


life manhole doors 


STAND UP WHERE 
OTHERS FAIL 


3 l A D f S yrams McNeil, Glasgow”’ Phone: South 113] 


AY 





HACKSAW CHARLES McNEIL LIMITED 


James Neill & Co. (Sheffield) Ltd., and obtainable from all tool distributors 


for atr-receivers, 


botlers, CIC. 








HEAVY STEEL PRESSINGS 







FOUNDRY LADLES 







FABRICATED STEELWORK 









WELDED CENTRAL 


HEATING BOILERS 






KINNING PARK HYDRAULIC FORGE 






570 SCOTLAND STREET, GLASGOW, S.1 
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ROLLER TURNTABLE 


~ ROBSON 
CONVEYORS 


ESTABLISHED 1906 


——— 
ee 
” es” Soe a asi ~s 


‘i a 
. 4 93-4 
¥ eee nica a 
7 — 





= 
ae —_—_ 


TO eee 


‘Geo. ROBSON & CO. (conveyors) LTD. 


“HODGSON STREET - SHEFFIELD. 
PHONE. SHEFFIELD, 27463/4 
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SPURS WORMS 
BEVELS RACKS 
WORM SCREWS 
WHEELS 
SILENT 
HELICALS GEARS 
CHAIN CHANGE 
GEARS GEARS 
Complete All materials 
standard 
Supply pitches to 
Cutting Only 7ft diameter 


General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 
Send your enquiries to 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 
New Bond Street, Halifax. Telephone: Halifax 5217/8 Telegrams: ‘‘ Gears. *’ 
Enter No. 854 on reply card 

































at last.. , 


an effective F 
one piece double © rs 
acting seal! 







Specially designed for double 
acting cylinders — the new 
“Hallprene”’ Patent Double 
Acting Fluid Seal 







* Improves sealing 


* Prevents the poss- 
ible formation 


of fluid traps 
















fi fede y delail peak wie, fee Mslraltd lle salle 77 


BOULTON PAUL AIRCRAFT LIMITED, 
Tel: Fordhouses 3/91 


| PERC eT 
| & Ee: 
| 
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Tomotrows tnduétey weeds 
FACTS 


THE VERSATILE Mk.2 ‘PENDEFORD MULTIMETER’ 


PROVIDES A QUICK, RELIABLE AND EASY METHOD OF MEASURING 


STRAINS, FORCES, PRESSURES, DISPLACEMENTS ETC. 


THIS ELECTRONIC MEASURING TECHNIQUE 1S PARTICULARLY VALUABLE 
WHEN NORMAL METHODS ARE IMPRACTICABLE BECAUSE OF DANGEROUS 
ENVIRONMENTS OR INACCESSIBLE LOCATIONS. 

THE HIGH SENSITIVITY, ACCURACY, WIDE RANGE AND THE PROVISION 
FOR RECORDING OR CONTROL ARE ADDED ADVANTAGES OF THE SYSTEM 


EVERY DAY MORE AND MORE ENGINEERS ARE ADOPTING 


THE MULTIMETER—THE MODERN MEASURING INSTRUMENT 


|i 


ool 9e| 


BPA | thecronica wore / 
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GRAFTON 
DIESEL, ELECTRIC &8 STEAM 


CRANES 


GRAFTON CRANES LTD. 
BEDFORD, ENGLAND. 


~ te 





Established 1880 


Telephone : 
2490 


Telegrams 
GRAFTON, BEDFORD 








Reduces costs 













* Simplifies piston design 


x One seal replaces two 


The new 


ful ‘ 
most 
applications. 





*“Hallprene” 
has been developed from the highly success- 
‘Hallprene”’ 

efficient 


PATENT DOUBLE 





double acting seal 


Patent Fluid Seal — the 
seal for single acting 


ACTING FLUID SEAL 


(Potents applied for} 





OLDFIELD WORKS, HAMPTON, MIDDLESEX. Telephone: Molesey 2180 
IN SCOTLAND : WILSON PLACE, EAST KILBRIDE. GLASGOW. Telephone: East Kilbride 20581 
Pa 
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POWER UNITS AVAILABLE FOR CONVERTING 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 
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MECHANICAL 
HANDLING 
EXHIBITION 


EARLS COURT 
3-13 MAY 


So 


S. 4 
+ \) 

e e 

SCuR exw 











hie 
ELD 
| FANCOOL” 





STAND No. DDI! 
First Floor 


Range of 
SPEED REDUCING UNITS 
to B.$.3027 : 1958 Standards 


now available. 


HIGEARS 


rhis range of gear units has been 
designed in co-operation with the 
British Gear Manufacturers Asso- 
ciation and also The Engineering 
Equipment Users Association to 
provide a range of gear units 
standardised in overall dimen- 
sions with other gear manufac- 
turers, yet maintaining our special 
features for providing the most 
efficient speed reducer of this type 
The “Highfield Fancool” Range 
consists of three sizes 4”, 6” and 8 
centres and is in addition to our 
other standard ranges. All are 
available for early delivery. 

May we send literature? 


GEAR & ENGINEERING CO. LTD. 


Nile Street, Huddersfield. 
Telephone: Huddersfield 4490 (3 lines). 
Telegrams: Higears, Huddersfield. 
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balanced approach to ventilation 


Efficient ventilation depends directly upon the 
balanced relationship of all factors involved. Outlet 
area, airflow velocity, overall volume, air 
temperature, seasonal fluctuations. These are 
some of the things to be considered before 

the type, location and number of ventilators is 
finalised. Hills are continuousiy achieving the 
efficient balance for foundries, rolling mills, 
factories, etc. Opening the way to better 
working conditions . . 

If ventilation is one of your headaches, let 


Hills Technical Department take it over. The 





BRITISH 
MADE 





TAPPING 
ATTACHMENTS 


Will fit any standard drilling 
machine with morse taper drive 


Made in 3 sizes 
Tapping capacity »,” to 3” dia. 


Automatic reverse. Friction clutch drive 
Tap idles in forward direction 


Tap breakage practically eliminated 





FREDK. POLLARD & CO. LTD. 


Telegrams Telephone 
“Corona’} CORONA WORKS, LEICESTER Leicester 
Leicester 67534 (5 lines) 


ENGLAND 


LONDON OFFICE: Coastal Chambers, 15 Elizabeth St., Buckingham Palace Road, $.W.1 
Enter No. 872 on reply card 


Roof ventilating shutters, 


. hetter production. 





Louvred air inlet ventilators. 


HILLS (WEST BROMWICH) LIMITED 


ALBION ROAD, WEST BROMWICH, STAFFS. 
Telephone: West Bromwich 1811 (15 lines). 


Chapone Place, Dean Street, W.1 
Telephone: GERrard 0526,9. 

Branches at: Manchester, Bristol, 
Newcastle-on- Tyne, Glasgow. 


London 
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Ay the new : 
Designed for BN 
um e 
eRe KWIKLEEN - P hygienic use and ea 
7 easily dismantled ty 
for cleaning 











The pump handles _ beer 
without fobbing. The 
consistent rate of dis- 
charge makes it ideal for 
H.T.S.T. processing. Self- 
priming with 25 feet 
suction lift 


"MONO PUMPS LIMITED 
Mono House, Sekforde Street 
London, E.C.1 ’Phone: CLE 8911 


Grams : Monopumps ‘Phone London 
ite and at Belfast, Birmingham, Dublin, Durban, Glasgow, Johannesburg, 
ue Manchester, Melbourne, Newcastle, Sydney, Wakefield 
MP 300 
Enter No, 882 on reply card 


SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 
quantity production. 

















*AUTOMOBILE *ELECTRONICS *AIRCRAFT 
Body panels, wings, cabs, silencers, Main control cabinets, instrument | Fuel tanks, elevators, tail planes, 
petrol tanks, etc,. etc. panels and boxes, receiver chassis, pressings, fabrications in all metals. 
etc. 


| 








Our Sheet Metal Working Plant includes: 


Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


FE. G. Brown WEST ROAD, TOTTENHAM, 


LONDON, N.17 


& Co. 5 Lt d a Telephone : TOTtenham 2257-8-9 
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OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5-20,000 Ibs. per sq. inch. 





.. . feel safe in the knowledge that with 

a PRATT machine you have the best possible materials, 
the utmost degree of accuracy, the greatest 

margin of safety. 


insist on 


GUILLOTINES 


BAR SHEARS, OPEN FRONTED PRESSES 
BY 

PRATT BROTHERS 
(STOURBRIDGE) LTD. 














Highes: 


Prompt 
Quality 


Deliveries 





EAGLE & WRIGHTS —~ (<a a 


(GAUGES) LTD. af Ve in ov % 
87 CARVER STREET ff ENVILLE ST., STOURBRIDGE ems 
BIRMINGHAM, | | Telephone: 421! tT. ol | 


Telephone: Central 8/96 Established 1902 
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Tecalemit Mechanical Lubrication Systems save power, lubricant and 
labour, and greatly increase the working life of your machines. They are 
infinitely flexible, and can be fitted into new designs or existing machinery 


Mechanical Lubrication, bearings need no long 


With Tecalemit r 
| accessible to hand oiling, and there will be no forgotten, neglected o1 
LUBRI A N under-oiled bearings to cause costly breakdowns and production hold-ups 
Nor is there any danger of messy excess lubricant spoiling products 
lu reocnlated 


Tecalemit Mechanical Lubrication Systems provide accurately regulated 


lubrication to each individual bearing, at the correct intervals. 


The BRENTFORD isa fully automatic multiline oiling system, with from 

-TH 7 one to twenty lines, each with its own independently regulated pump 
The unit takes its power from the rotary or reciprocating motion of the 
machine it serves, or can be supplied with its own electric motor. 


cd The BIJUR is a single-line system, with one central pump supplying up to 
100 points. Each outlet is equipped with a metering valve which gives a 
pre-determined regulated supply of oil to each bearing. 
Tecalemit Mechanical Lubrication can solve your problems and speed 
your production. 


To TECALEMIT LTD. (Sales EN ) PLYMOUTH, DEVON 


2 Ser J it today. If you ve 


ee 





Please send me full information 
Tecalemit BRENTFORD Mechanical 
Li 


wri t 
uprica I 








- par app! 
ul inn , TheTecalemit BIJURSingle-LineSysten 
n lose a note, a All Tecalemit Mechanical Lubricat 
ketch or a drawing. You ystems for grea and 
will be under no obligation I enclose details of a particula 
vhatsoeve lubrication problen 


TE CA L E M iT eee a eT 9 | ; 


THE AUTHORITY ON LUBRICATION MPA! aie ea caees aaa PIES ore R A ee RE 


PETAR OMI ta kcacindccand datadecnipiecds 


TECALEMIT LIMITED - (SALES EN) 
PLYMOUTH - DEVON 
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THE BOILER FEED TANK 


The boiler feed tank is one of the commonest pieces 
of industrial plant. It is also one of the most 
neglected. 

There was a time when boiler feed tanks seemed 
to be designed, if at all, by rule of thumb-—and 
thumbs can be of different lengths. 

This may explain why even now some feed tanks 
are not fitted at the right level to enable the feed 
pump to handle hot water. Experience shows that 
water at I80 ~F requires a 5 ,ft. head while 
water at 212 “F needs a 17 ft. head. 

We are often asked whether a feed tank requires 
a fitted lid, and how you calculate the correct size 
for the vent pipe and overflow. 

Again, should the return line be carried below 
the water level? What can be done to minimize 
the noise caused by flash steam from condensate 
returned to the feed tank? If there is too much 
flash anyway, what is the best way of dealing 
with it? 

Should hot condensate always be returned to the 
a —_ -— boiler feed tank? If there are exceptions, what are 

FP i 9 “a ‘ they? And is it really worth lagging the tank? 
LLL A SAPS ALIMAEPE ELE Ca And engineers are sometimes both surprised and 
pleased to be reminded that, for every I] ~F 
rise in feed water temperature, the boiler needs 
about | per cent less fuel. 

These may all seem very simple matters, and 
indeed they are. But they are still important 
factors in the efficient and profitable use of costly 
steam, and will repay careful study. 

Our Information Sheet No. 14 discusses briefly 
and practically the boiler feed tank, and Information 
Sheet No. 21 treats of the wider associated subject 
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of condensate return. 
Copies of both are free to engineers who think 


we may have a point or two. 





SARCO 


a 





ee 


Please send ... free copies of the Information Sheet “* The Boiler Feed Tank ~ -— —— 
i > PUEL EFFICIENCY AND ~* j 
. free copies of the Information Sheet ** Condensate Return” POWER FOR INDUSTRY 
| EXHIBITION 3 
NAME (GRAND HALL) OLYMPIA 
April 27th-May 6th 1960 = 
| ADDRESS — 
STAND 17 ROW F 


EG 460 A 


a 


Spirax-Sarco Ltd. Cheltenham Glos. Phone: Cheltenham 5173 Spirax Telex Cheltenham London: 28 Victoria Street SW1 Abbey 6101-3832 
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hese 


- see them 
on Stand 


MECHANICAL HANDLING EXHIBITION 
EARLS COURT MAY 3rd—13th 


FIRST FLOOR—WARWICK ROAD ENTRANCE 











F 
Ey 
BE 
ay 
3 
: a 
4 = . = a a 
5 *PAR-O-MOUNT ’ fy *PAR-O-MOUNT ’ MAGNETIC ) ‘AUTOJUST’ MAGNETIC © 
( UNIVERSAL WORM GEAR “~~ UNIVERSAL HELICAL GEAR INSTRUMENT CLUTCHES | CLUTCHES AND BRAKES 
@ Upto5S centres and 25h.p. Stock & Up to 10° centres and 550 h.p © Standard rangetransmitstorques # For machine tool gearboxes 
ff ratios 5: 1to 70:1 9 Ratios up to 6: 1 ; from 4 to 420 oz ins. at speeds 
i , : 
acreage se MOR I Sh CSE RE gisele > pM nat Oras RE Se Re nes vole RS 


13 @ 
H sizes up to 50 h.p. 


plus a full standard range of power transmission equipment 





CROFTS (ENGINEERS) LIMITED 


THORNBURY BRADFORD 3 YORKSHIRE 


Telephone: 6525! (20 lines) 
Telegrams: ‘‘ Crofters Bradford Telex’’ Telex 51186 


BRANCHES AT: Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 


London Manchester Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 
Subsidiary Companies in Canada, South Africa, U.S.A 


World-wide Representatior 
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Colvilles 










Special 
Steels 


developed 
for specific 
projects 


ABRAZO Abrasion Resisting Steel. 

COLMO Creep Resisting Steel. 

COLCLAD Stainless, nickel and monel clad Steels. 
CORTEN High strength Corrosion Resisting Steel. 
COLTUF Notch Tough Steels. 

DUCOL High Strength Weldable Steel. 


7 |COLVILLES 


FITNESS FOR PURPOSE STEELS 





COLVILLES LIMITED 195 West George St., Glasgow Cz 
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PROTECTION... 





















Reyrolle ANNOUNCE A 
NEW PILOT-WIRE SYSTEM 


Solkor-R 


HIGH-SPEED FEEDER-PROTECTION 


This system is a major advance in 
the art of feeder protection. It 
combines the most recent results of 
protection research with principles 
which have been well proved in 
service. Requiring only a single- 
pole relay and lightly insulated 
2-core pilots it is both simple and 
economical to install, and, being 
based on static components, its 
maintenance costs are negligible. 

Other features are high-speed 
operation, high transient stability, 
low fault-settings, use of ordinary 
current-transformers, and suitability 


for pilots up to 1,000 ohms resistance. 


Ask for Pamphlet No. 1328 


Reyrolle 


A. REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM - ENGLAND 
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THIS TOOL 
WORKS 
TIME AND A 
HALF ALL 








P 





As much as 50°, extra output each shift can be achieved by maintaining 













constant and correct grinding speeds throughout the job—each operator 
can turn out more work—and with less fatigue—it’s as easy as that! 
That's how Hicycle production tools work. There is virtually no speed drop 
under load and faster work is the result. 


Ask for a catalogue describing the whole range of Hicycle tools including 





angle machines with cut-off wheels. 


electric fo} moke ULon alot am colo) l-mehy 
CONSOLIDATED PNEUMATIC eee LEY FAST, / 
ee 





CONSOLIDATED PNEUMATIC TOOL COMPANY LIMITED: DAWES ROAD: LONDON S.W.6 
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l 
CRANKSHAFT 
Let us quote against your G RI N DI N G 
requirements. M A Cc jaf | N ES 


Available with swings of 50° and 
67" or larger to suit work. | 


PITT W inacuine toot COMPANY LIMITED 


172-178 VICTORIA ROAD - ACTON - LONDON W3 : Telephone ACORN 5555 
MIDLANDS SHOWROOM: 1075 KINGSBURY ROAD, BIRMINGHAM 24. Tel: Castle Bromwich 3781 2 
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NEW “W400 af SERIES “SUTORBILT ROTARY POSITIVE BLOWERS 
WITH OIL-FREE OPERATION 


Because SUTORBILT Blowers require no 
internal lubrication, compressed air or gas 
is delivered OIL FREE. This is the most 
important feature in air conveyors handling 
food and chemicals in particular. 

The new ‘‘400”’ Series blowers are available 
, in 30 sizes, ranging FROM 10 c.f.m. TO 
3,000 c.f.m., and pressures from 4lb. p.s.i.g. 
to 10lbs. p.s.i.g. (or to 15 p.s.i.g. for special 
application). 

Constructional features of the ‘‘400’’ series 
blowers include wide face herringbone gears, 
thus minimising wear and maintaining close 
impellor tolerances. 


FOR PROMPT DELIVERY AND 

HIGH PERFORMANCE SPECIFY 
SUTORBILT DESIGN BLOWERS 
—EXHAUSTERS AND GAS PUMPS. 


ye THE HILLSIDE FOUNDRY 
Tel : Cupar 2091 & ENGINEERING CO., LTD. 


Grams 1 Foundry Cupar Fife (CUPAR) LTD 
CUPAR - FIFE - SCOTLAND 
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AT HIGH PRESSURES AND TEMPERATURES 


the NEW Peglers steam stop valve 1028B 
is first in its class 


Many unique design features, and manufacture to close limits, make 
this the most reliable valve of its class ever produced. The operational 
limit of 300 p.s.i. at 600 F is higher than the maximum required by 
B.S. 2060:1953. Renewable valves and seats are made in specially 
treated high quality stainless steel to ensure long life under the most 
exacting conditions. 

Pressure ‘ight joints. Ends screwed to B.S. 21 

Heavy bonnet reinforces bod 


Circular seat supports for minimum flow resistance 


® 
& 
e 
e Expansion cavily prevents wire drawing on seat 
@ Skirt protects seat from solids in pipe line 

@ Alignment of spindle thrust maintained in service 
@ Large hexagons for simple servicing 

se 


Available in a wide range of sizes 


C2 (EG. For detailed information, please write for new leaflet 
0. . 
Limited PEGLERS LIMITED - DEPT. E - BELMONT WORKS - DONCASTER Also at 28 Thorp Street * Birmingham, § 


The name ts the guarantee ? ™ 
; . London Office and Warehouse : PRESTEX HOUSE * MARSHALSEA ROAD ° S.E.1I TGA SFI8 
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KING DICK 






STILLSON 











PIPE WRENCHES 


King Dick Stillson Pipe Wrenches main- 
tain the same high standard of quality 
expected with all our tools. The jaws are subject 

to a very rigid heat treatment control and are 

100% hardness-tested to ensure reliability. All the 
individual parts are interchangeable. Available in 

8”, 10", 14”, 18”, 24”, 36” and 48” sizes. 

Write for illustrated leaflet. 








.° rneouoeo0s SS = ABINGDON KING DICK LYD. 

ov GP wees (K KING Abingdon Works, Kings Road, Tyseley, 
WH Se Birmingham, 11, England. 

Enter No. 972 on reply card 
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You are welcome to examine and discuss 


NEW 


Boiler House Equipment 


at 


STAND No. 


ROW F, GROUND FLOOR, GRAND HALL 


FUEL EFFICIENCY EXHIBITION 


OLYMPIA—LONDON 
27th APRIL — 6th MAY 











BRONZE 
VALVES 


The Blakeborough range of small Bronze 
Valves provides a choice of thoroughly 

dependable types, sturdily built from high 
grade materials, and capable of long 





and economical service. They cover a 
variety of steam conditions up to 250 psi 
500°F, according to type, and water generally 
up to 350 psi. Size range : globe screwed, 

4” to 3”, flanged, 4” to 3"; gate valves, 


screwed or flanged, 4” to 3’. 





Reducing 





BLAKEBOROUGH 





J. BLAKEBOROUGH & SONS LTD., BRIGHOUSE, ENGLAND Enter No. 981 on reply card 
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YEARS 
EXPERIENCE 








Illustrated brochure 
sent on request 





VULCAN - SINCLAIR 


[I Fluidrive/ 


brings to the user the maximum advantages in 
terms of simplicity overall performance and reliability. 
Established in more than 500 different industrial 
drives the Vulcan-Sinclair traction coupling is used 
in every major industry at home and overseas. 











FLUIDRIVE ENGINEERING COMPANY LTD. 


Fluidrive Works, Worton Road, Isleworth, Middx. 
Telephone: ISLEWORTH 1121 6 lines Telex : 24107 


Enter No. 991 on reply card 
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29, 1960 





THE ENGINEER 


CLASSIFIED ADVERTISEMENTS 


PUBLIC APPOINTMENTS 


Lineage Rate. 


There are reduced rates (i.e., 


MACHINERY, etc., WANTED - AUCTION SALES 


FOR SALE 
Lineage Rate. 4 


There are reduced rates ( 


Run-On and Semi-Displayed Styles. 
The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a } -page (12 column inches) 


Displayed and Illustrated Styles. 


uesday for p 


Copy Dates. | 


SITUATIONS VACANT - 
PATENTS 


4/6 per line of approximately 6 words 


for advertisements of }-page (12 column inches) and upwards, e.g., | 
SITUATIONS WANTED - 


- per line of approximately 6 words 


ublication on Friday same week 


TENDERS - 
MISCELLANEOUS - 


Minimum 18 


not on a pro rata basis 


Minimum 16 


) for advertisements of 





Both these styles are 
ty 


EDUCATIONAL - 
AGENCIES - 


}-page (12 column inches) and upwards, e.g 


DIRECTORS - 


Inch Rate. 
-page £29 10s 


Inch Rate. 48 
j-page £25 10s 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 


2/- which includes forwarding of replies. 


BUSINESSES and PREMISES - 
PARTNERSHIPS 
54/- per single column inch and pro rata. 
4-page £54. 
SUB-CONTRACTING - 


per single column inch and pro rata. 
4-page £48 


BUSINESS OPPORTUNITIES 


12 lines to 1 inch 
Full page £100 
DESIGN SERVICES 
12 lines to 1 inch 
Full page £90 


FOR HIRE 


available for single column width advertisements of any depth up to 12 inches 


If proofs are wanted, copy is required on Thursday for publication on Friday of the following week 


Advertisements for publication should be addres-ed to —Classified Advertisement Dept., “THE ENGINEER,”’ 28 Essex Street, Strand, London, W.C.2 


APPOIN I ME NTS 


NORTH RIDING EDUCATION 
COMMITTEE 


PUBLIC 


SCARBOROUGH TECHNICAL COLLEGE 


ASSISTANTS 
Appli 8 i 
to take etl Ne 
i A 1ANT ; BK I 
I allat ( < \ enta 
Ra : r 
2. ASSISTANI ade B r Ma 
Shop Enginec ga Mecha Craft Practice 
da 
I culars ava r 
re sddresse n ( d 
{ by M iL a 
F BARRACLOUGH 
Cou Ha 
Northa E9S&R 


LONDON COUNTY COUNCIL 


WANDSWORTH TECHNICAL COLLEGE 


THREE ASSISTANTS, GRADE “B” 


Wa " 1 ( ‘ THREE 
ASS IAN] RALDt i Ele i 
Engines x I 
t ( A , 

{ M H* t 
gra 
a 4 ¥ } 

‘ 

( 
and 2 t Ff 
Sa { 

a ‘ 
t 

\ ‘ € 
Wa H \ 
17M } ) 


UNIVERSITY OF MANCHESTER 


SENIOR LECTURER AND LECTURER IN 
ENGINEERING 

A ca sa st FNIOR 
Lit i LECT I NEN NEERING 
iM : es 
‘ ‘ ‘ I 
or Anpheu M ese I M Ss 
Some 4 ‘ \ Desig ca 
ads ge € s 4 g 
sia’? f D> MS PhD 

The sa f r 
a i 4 as Se i y 
£2050 H i £900 1 M 
rFSS.1 ar ( A ance Sche | 
salary according 4 4 e 

A ‘ st cs an May 
19%), to the Re ‘ t M ter, 
13. from whom further particulars and r { 
application may be obtained Applicat t air 
mat! letter, in the first instance, will be considered 
from overseas Ca ales E9452 





ARMY SCHOOL OF SIGNALS 
CATTERICK, YORKS 


SENIOR LECTURERS 





ONE PX T PHYSICS MATHEMATICS: 
. ONE POST TELECOMMUNICATIONS 
for men norma at least 30) May 1. 1960, with 
honours leare efera 4 
(a) P r Mathe I Eng 
ce P t cr ren 4 c expe ¢ € 
tw he fo aing r n 
ele enginec g ei 
data 4 ss t t iring at y 
u Tal ximate t gree "| ard 
ess ‘ Sala £155 780. Starting sala 
1 < Burnhan Tea s . 
Successf a jate tab is 
nem ssible Write ¢ Ss ‘ 
neton Gardens, L gor Ww i teal 
_ ne wWi60. « 8 4th M 
1900 E96! 


stint advertisements sid be wennconecd to CENtral 6565 





PUBLIC APFOIN TMENIS 


NORTH RIDING EDUCATION 
COMMITTEE 


CLEVELAND TECHNICAL COLLEGE, 
REDCAR 


ASSISTANT, GRADE “B” 





Applica ire ted fk ASSIST 
ANT, GRADI B for neering 
Subjects ike effect 1960 
I 4 i i I receipt 

star i, addressed envelope. Completed forms 

be retu it May, 1960 

Ff. BARRACLOUGH 

Cour H 

Northallertor £9636 


LONDON COUNTY COUNCIL 


TELFERSCOT SECONDARY SCHOOL, 
TELFERSCOT ROAD, 
EMMANUEL ROAD, S.W.12. 





MASTER 
Telferscot S iry School, Telferscot Road 
I anue R i S.W.12. (S890 boys and girls 
! ¢ Hea r.) Required MASTER in 
harge HANDICRAFT to take Engineering 
Scale HI £1 Apr on form TS.9 (SR), obtain 
t Ed n Office T.8.2, County 
H W Bridge. S.E.1 amped, addressed 
ible to the headmaster at the 

£9620 


H.M. DOCKYARD TECHNICAL 
COLLEGES 


ASSISTANT LECTURERS (GRADE A or B) 


Pensionable (non urebutory) posts for 
me tw Electrical Engineering (Portsmouth 
and «OR b ne in Mechanical Engineering 
Rosyt Grade A only) in English with 
" ' guage (Chatham) Ability to help with 

her sut s es vtial Appointment aS soon as 

hie . . by September. 1960 Qualifi- 
{ versity degree or eauivalent, and 
s al subject to HNC. standard 


i f ident iy apply Bur 


nham scales for 


| h zes o deduction for pension) 
W ( Service Commission, Burlington Gardens 
I “ »n form, quoting $125/60 
( g Mav. 1960. £9539 





TRINIDAD ANY TOBAGO 
ELECTRICITY COMMISSION 


VACANCY FOR A 
SHIFT CHARGE ENGINEER 

















I I Tobago Electricit mr 
iS a | SHIFT CHARGE ENGINEER 
P Pp Sta ' 
\ experience in the opera- 
nes, water-tube boilers 
ind d d must have Graduate 
Me LE rI.Mech.E., or Associate 
Me ILM I » the Higher National 
Cert t Z I > 
S I 
Cert 4 ( i ( 
I 
rS W 
\ 
€ ) 4 
\ 60 paid on a a 
I i 
I 1 be provided 
! at t wite and children 
tdult passages 
} e United Kingdom 
«< ec Vea 
1 S i Scheme similar to the 
CEG. Are B sch 
I n T ‘ an be obtained from 
V i ( ¢, 40, Norfolk Street 
I { Ww 
\ x jeta alifica rs 
tue n « ¢ together 
ce i be se bh 
rea Gene Manager, Trinidad a Tobago 
Ble ( P.O Box 121, Port sf 
Spa I j Wil 15th June, 1960 F9631 


PUBLIC APPOINTMENTS 


CITY OF NOTTINGHAM 
SEWAGE DISPOSAL DEPARTMENT 


EXTENSIONS TO 
SEWAGE PURIFICATION PLANT 


Applications are invited for the following positions 
(a) MECHANICAL AND ELEC TRI AL EN 
GINEER to control the 9 n of a.Power 


ing six 550 h dual tuel engines 
gear for 415 volt a.c. current 
WOrkS appurtenant 
workshops 


Station compris 
generators and switch 

mits of the 
ment and the repair 
Engineer will be resy 
all machinery in this modern sewage 


onsibdle also 











works and purification plant and agricultural 
estate ut lised for sludge disposal Applicants 
hould be suitably qualified. Salary is in accordance 


with A.P.T. Grade 1V (£1065 to £12 

(b) FIVE oes Sheree SHIFT 
ANTS with exper of po 
tully conversant with diesel gas engi 


ATTEND 
generation, and 
yn and 


ence 
ne operat 
maintenance 

Salary in accordance with 
of Conditions of Service for 
Officers (£718 to £775 per 
of shift working 


Grade VI of the Scheme 
Miscellaneous Classes of 
annum) and ts 


wWlusive 





appointments will be iperannuable and 
successful candidates required to pass a medical 
examination 
The successful applicants will be required to 
reside in houses which will be provided by the 


Corporation in the vicinity of the works 


Applications, stating age, details of education 
training experience and qualifications together 
sith the names and addresses of tw referees 
should be addressed to The Manager, Sewage 
Disposal Department, Stoke Bardolph, near Not 
tingham, not later than Monday, 16th May, 1960 

lr. J. OWEN 
The Guildhall, Town Clerk 
Nottingham £9602 





AIR MINISTRY 
ASSISTANT CIVIL ENGINEERS 


CIVIL 


strative 


ASSISTANT 


and admint 


Air Ministry requires 
ENGINEERS for engineering 
work on construction and maintenance of 
engineering and building projects (covering barracks 
workshops, runways, roads, water sewerage, 


works, &c.) on R.A.F. and Civil Aviation 


civil 


supply 
drainage 
Stations 


Starting salary (According to age) £805 (at age 


25) to £1095 (at age 34) thereafter rising annually to 
£1260, with increase for London and decrease for 
country districts Additional increase 75 per 
annum (within maximum of scale) after wo years 
approved service. subject to age then yr 





Membership of Institution of 
Civil Engineers being held. Good opp 
experience overseas witl 
£1500 per annum in 


over and Corporate 
ies for 
acquiring riate 


allowances of up to "I 





salary. Appointments long-term with g ospects 
of pensionable positions and prom ive-day 
week, paid annual leave on rising scale, mitia 
4 weeks and 2 days 

Qualifications A.M.I.C.E. or Sections I and Il 


B.Sc. (Eng.) 
had at least 2 years’ civ! 
staff of Government 


firm of Consuiting 


Civil Engineers 
addition have 
experience on 
Local Authority 


of Institution of 
and in 
engineering 
Department, 


Engineers or Contractors of good standing. Natural 
born British subjects 

Forms from Ministry of Labour, Technical and 
Scientific Register (K), 26, King Street, London 
S.W i, quoting E 184,0A £9607 





MINISTRY OF LABOUR 
NATIONAL PHYSICAL LABORATORY 
TEDDINGTON, MIDDLESEX 


EXPERIMENTAL OFFICERS ASSISTANT 
EXPERIMENTAL OFFICERS 


National Physical Laboratory, Teddington, Middle- 
sex, requires EXPERIMENTAIL OFFICERS 
ASSISTANT EXPERIMENTAL OFFICERS in 


Work involves design of apparatus 
range of physics, e.g 


Design Office 
and experimentation in wide 
very high pressures, nuclear physics, optical tnstru- 
ments for experiments in animal and human psycho- 
logy and electro-mechanical devices for high-speed 
electronic co uters. H.N.C. (Mechanical Engineer- 





ng) or equivalent qualifications, with design experi 
ence 

Salary ranges : E.O. (at least 26) : £100S—£1233 
A.E.O £442 (age 19) to £710 (age 26) to £880 

Forms from Ministry of Labour. Technical and 
Scientihe Register (K), 26, King Street, London, 
S.W.1, quoting C338,0A. Closing date, 20th May, 
1960. E9606 








PUBLIC APPOIN 





MENTS 





TRENT RIVER BOARD 


APPOINTMENTS OF ASSISTANT 
ENGINEERS AND LAND SURVEYORS 


paras 


ments tn 


invited for the following appoint- 
1c Engineer's Department. N.J.C. service 
jitions with car allowance on “* Essential User’ 
Sc ale d Assisted Car Purchase Scheme is ope 
ated by the Board. The commencing salaries within 
the Grades mentioned below will be a 


ons are 





ording to 














qualifications and experience, but norn appoi 
ments will be made in the lower half of e range 
Applications, including copies of testimonials 
names of two referees to The Engineer, Trent Rive 
Board, 206, Derby Road, Nottingham, by 23rd May 


1960 
HEAD OFFICE 
(a) ASSISTANT 


NOT ge 
ENGINEER 


Salary A.P.T. Grades I1-¥ (e880 £1375) 
The Engineer appointed will be engaged mainly 
on the design of major river improvement works and 





preference will be given to university graduates wit 
experience of land drainage A 
house in Nottingham will be made available to the 
successful applicant on a rental! basis 


b) LAND SURVEYOR (Hydrology) 





previous smal 





Salary A.P.T. Grades I-IIL (£610-£1065) 
The successful applicant will be engaged mainl 
river gauging and surveys. Previous experie 


ot river gauging ts 
will be given 
DIVISIONAL OFFICES 
(c) THREE POSTS, one in each of the D 
Offices at Tamworth Nottingham and 
borough, and applicants should state their w 


not 


as adequate trainin 





essential 


visional 
Gains 
llingness 


to be appointed to all or any of these offices 
ASSISTANT ENGINEER I 
A.P.T. Grades I-III (£610--£1065) 
srade (£785 £1070) 


be engaged mainly 
d supervision of river 
carried out by either contract or direct 
% from Ur “pecan students wh 
th r will 


I AMWORTH. 


ceesstul applicants will 


Sign ar mprovemen 





expect to erd iduate 
DIVISIONAL OFF ic E 
(d) LAND SURVEYOR 
Salary A.P.T. Grades I-IHI (£610 £1065) 
The successful applicant will be employed mair 
in taking cross-sections of rivers and general topo 
graphical 


ymsidered 


surveys 
IAN DRUMMOND 
Clerk of the Board 


NATIONAL COAL BOARD 
EAST MIDLANDS DIVISION 
WORKSHOPS MANAGER 


E9622 





WORKSHOPS MANAGER required by Nationa! 





Coa East Midlands Divis 

“peter g Workshops, situated near Chestertie 
The works employ approximately 430 men a 
engaged chiefly upon the reconditioning of mining 


machinery and plant 


Applicants should have I 


suitable technical 





cations and a proved general engineering back 
gre d, and have held responsible positions requir- 
ng organising ability They should be able to 


pre ous e evidence of the successful 

modern production, planning and 

ment uid in all their aspects 
Salary in accordance with age, qualifi ions and 

exper ience within the range £1250-£1850 a ye 

ons, giving age, 


application of 
dustrial manage 








and fu ails of qualitications C j 
be sent Area Staff Manager, } al 
East Midlands Division, No. 1! Ar ea, Bolsov 
near Chesterfield, Derby, within seven days br 
pes and applications should be marked S.V.}¢ 49 
if 


MINISTRY OF AVIATION. 
GLASCOED, MONMOUTHSHIRE 
TECHNICIAN 





Ministry of Aviation requires TECHNICIAN at 
Glascoed, Monmouthshire, to develop and specif 
inspection methods and procedure for conventional 
and new weapons Preparation of process F 
and flow diagrams ; writing inspection instruction 
responsibility for installation planned methods 
training of inspection staff in their oper: 
Qualifications Recognised engir 
ticeship ; H.N.C., or equivalent qualificati 
experience of methods of manufacture 
of work study techniques and productic 










ation 


an advantage. Salary £1005-£1220 per annum 
Forms from Ministry of Labour, Technical and 

Scientific Register (K), 26, King Street, London. 

S.W.1, quoting C.352/0A. E9605 

















THE ENGINEER 
PUBLIC APPOINTMENTS 


April 





GOVERNMENT OF WESTERN 
NIGERIA 


VACANCIES FOR ARCHITECTS 


ations are 


Ap; 
ARC HITEC Ts 





Quali cations Candidates who shoul 
betwee -50 years of age, must hold a 
diploma of a recognised School of Ar 
ure 1d Associateship of Royal Institute of 










British Architects, and should have had not less 
than two years’ practical experience since 
qualitying 

Duties Design and preparation of working 
details of Building projects as directed, d 
supervision of drawing office staff in connection 
with these schemes Site survey work and 
supervision of buildings in progress. 

Terms of Appointment On contract terms 
with gratuity, tor a minimum of two tours of 


instance. Salary 
2286 per annum 
qualifying, plus 
for each com 
Free first class 


12-18 months each, in the first 
1 the range of £1536-t 
according to experience since 
gratuity at the rate of £37 10s 
pleted three months 
passages for officer family on first 
appointment and when proceeding on leave 
free medical treatment for 


officer and his family 
Accommodation is provided at low rentals 


is withi 
service 


and his 


Applications should be completed in triplicate 








on the prescribed torm obtainable from the 
Official Secretary (Recruitment Branch), Office 
of the Commissioner Western Nigeria, 
178-202, Great Portland Street, London, W.1, 
trom whom further particulars may also be 
obtained 
Closing date : 4th Ma 
EYS90 


THE LONDON HOSPITAL 


ENGINEERING DRAUGHTSMAN 


Sige ERING DRAUGHTSMAN, salary in 
nge of £750-£1000 p.a Requirement 1s é 





cana general engineering ee d with 
nce jesign experien by practicz 
raining Apr in hou appre 
vf rvices distribut he: iting and ventilating 
! oR wabncaet ind associated equipment Age 
unimportant, b essential that applicant should be 
active and alert 

Write to Chiet Ff er, The London Hospita 
Whitechapel, E.1 £9630 


a, 


1960 
PUBLIC APPOINTMENTS 


WEAR AND TEES RIVER BOARD 


SENIOR ASSISTANT ENGINEER— 
A.P.T. GRADE Ill 


ASSISTANT 


SENIOR ENGINEER, Pa 
GRADE III (£880- £1065 p.a.) 
Applications are above vacanc 





invited for the 
i 





from Chartered (¢ wineers or Graduates 
experience in the design and execution 
improvement schemes A good knov B 
required of survey work and hydraulic and stri 


calculations Experience of 








tural direct’ labou 
work is desirable The comme will be 
tixed in accordance with exper } qual fica 
tions The successful candidate will be requi 
provide and maintain a car not exceeding 10° t 
(1199 ¢.c.) with N.J.C. Essential Users’ Allowance 
Assistance in the purchase will be given if required 
The appointment ts pensionable and will be subjec 
to the Local Government Superannuation Act, 1953 
and to medical examination. Assistance in obtaining 
a house to rent can be given to persons not already 
residing in the Darlington area Application fort 


are obtainable from the Chief Engineer, Mr. C. Clay 


B.Sc AMILC.E at this address and should be 
eturned to him not later than 12th May, 1960 
LE. LAVEN, 
Clerk and Chief Financial Officer 
Greencroft Eas 
158, Coniscliffe Road, 
Darl on B962¢ 





WEST KENT MAIN SEWERAGE 
BOARD 





SENIOR AND JUNIOR 
ENGINEERING ASSISTANTS 


Applications are invited for 

(a) SENIOR ENGINEERING ASSISTANI 
Engineering Special Grade (£785- £1070) ; 

(b) JUNIOR ENGINEERING ASSISTANTS 
(TWO)—A.P.T. 1 (£610- £765) 

The London Weighting Allowance (£10 
£30 p.a.) is payable and the Local 


£20 
Government 


Superannuation Acts apply to the appointmen 

The Board’s District covers 172 square miles ; the 
population exceeds 600,000. Current work include 
new main sewers in tunnel and the design and 


of new purification wi 
position (a) must be 


construction KS 


Applicants for graduate 





members of the Institution of Civil Engineers o 
University graduates with not less than five years’ 
experience For the positions (b) experience of 
general engineering dra wing office practice Is required 

Applications with full personal details par- 
ticulars of education, training and experience and 


the names and addresses of two reterees, to William 
Howard, B.S M.L.C.E Engineer to the Board, 
by tith May, 1960 
A. J. W. JEFFERY 
20, Blyth Road Secretary of the Board 
Bromley. Kent F.9604 














BOOKS and Pl 


IBLICATIONS | 














OOS 








IRON & STEEL 
TRADES 
CALCULATORS 


With the object of providing users of these Calculators with a more useful service, 
in view of present prices of commodities, we are preparing g and publishing revised volume 


giving a greatly extended range of calculations 
TABLES increased 
rising by 3d. to 100 - per cwt. (£100 per ton) 
TRADI 


ASPIN’S IRON & STEEI 


APPENDIX OF INVALUABLE 
AND CALCULATIONS 
HOUGHTON’S MERCANTILE 
720 PROGRESSIVE RATES 
rising by jd.--I- lb. rising by 1- 
id. —1 — ee 
. 3d. -—15 By the ton 5d 
‘INTEREST, moot 


Also 


hits 
SIZES OF 


From Booksellers or the publishers 
JAMES BLACKWOOD & CO. 


TABLES 


70 - cwl 


400 - 


AND COMMISSION 


LTD.., 


MAY 1960 
37/6 
NEI 


pages 


ready 


TABLES 512 


800 pages 


AD /- 
NET 
TABLES, WEIGHTS AND 


£400 


METALS 


17, Creechurch Lane, London, E.C.3. 
Enter No. 1011 on reply card 














JUST PUBLISHED- 
** A complete library in tivo volumes...” 


KEMPE’S 


ENGINEERS 
YEAR-BOOK 


Edited under the direction of the Editor of ** The Engineer’ 
1960 Edition price 87/6 (plus postage 2/6) 


from technical booksellers or 
direct from the publishers 


Kempe’s Engineers Year-Book, 28 Essex Street, Strand, London, W.C.2 
Telephone ; CENtral 6565 








Enter No. 1012 on reply card 





PUBL Ic APPOINT MENTS 


REPUBLIC OF IRAQ 
CIVIL AND MECHANICAL ENGINEERS 








Ihe Directorate General of the Iraq Sewerage 
Board i app ations from suitably qualified 
Engineers for ¢ intment to the following posts 
(1) CIVIL ENGINEER to act as Deputy Reside 

Engineer on major sewerage schemes now under 

1 Baghdad Applicants should i 
an Engines g Degree (or eqt and have 
ite experience of sewerage a Z 
NOTK ructi $a 


MECHANICAI 


















igs age ae site thee 
rh ! ) wectli th ir ainare n 
Iraq App j old ar 
Degree (or e 1 have | ‘ 
the design, f of drawings ca 
S, al hecking of Ter rs for the following 
i il plant of drainage schemes 
Full Sewage Treatment Works (Activated Sludge 
and Filtration Pla ), Power Generating Pla 
\ cal and H Sewage Pumps 
Ay int hould a have had experience in the 
ere ecking ition and maintenance iti 
i ¢ pmen Basic salary: 1.D.250-270 pe 
[he apy itme be for two vears ar he 
I i ¢ tra tf ) f 
l 4 Of i 1a Ne see 4 the 1ddre 
1.D.1 equa erling 
\ ation for ! be obtained from Mess: 
J Taylor and Sons, Consulting Engineers 
\ H € Artiller Row, London, S.W.1 
( Jf must be returned to Messrs. John 
Taylor and Sons at the above addre by Wednesday 
e 18th May, 1960. Applicants placed on the short 
t must be available for intervie n London about 
e Ma E9611 





CITY OF NOTTINGHAM 
APPOINTMENT OF erry 5 ENGINEER AND 























10] 


PUBLIC APPOINTMENTS 


NORTH EAST DERBYSHIRE 
JOINT WATER COMMITTEE 


TECHNICAL STAFF 


Applications are invited for the following appoint- 
ment on the staff of the Engineer and Manager 

The commencing salary will be in accordance with 
lifications and experience 

The appointment offers good experience 
sorks design and construction 





water- 


SENIOR ASSISTANT ENGINEER 
(A.P.T Grade IV £1065-£1220.) : 
Applicants must be Corporate Members of the 
Inst tuti on of Civil Engineers and they should have 
had previous experience in the design and con- 
Struction of service reservoirs, treatment plants and 


pumptng stations 
Housing accommodat 
to the successful applic 


ailable 
ywance 


on will be made ay 
ants and a car all 





will 


be paid up to 8 h.p. in accordance with the National 
Scale. 
The post is superannuable and the successful 


applicant will be required to pass a medical examina- 
tion 

Applications, stating age, qualifications, experience 
and appointments held, together with the names of 
two referees, should be submitted to the undersigned 
not later than 14th May, 1960 

H. O. HAWKINS, 

Rural Council House, Clerk 
Saltergate, 


Chesterfield £9571 





DRAUGHTSMAN 


NORTH THAMES GAS BOARD 
at WESTMINSTER, S.W.1 











SURVEY for the design and deta g of reinforced 
merete st ires J foundatior 
Applications are invited from persons who have 4 7 
the necessary experience and qualifications for the —— espn hin es 
appointment of CITY ENGINEER AND SUR } , tif . 
OR, ata salary of £3340, rising by one increment se-qnaselcomaaannalimiammceceleaiin sit a 
11S and two further increments of £110 to n 
> per annum 
The gentlema pointed will be required to devote Starting s Ace ng to quatihcatior 
the whole of his e to the duties of the office and ind experic 
vill not be permitted to hold any other appointment 
or engage in any other work Ihe appointment w be of a 4 
The appointment carries superannuation and the eee 1 : =< lid } 
selected applicant will be required to pass a medical SOULE: AAG SS SCORE Cee cm ws e 
examination and to cx ibute to the superannuation equired to join the Board’s contributor 
fund pen heme 
Applications, stating age, previous experience and ; ° bss 
Present posit accompanied two testimonials Anp wwions stating age t tions 
and the names of two persons to whom reference e 
can be made, must be delivered to me not later than and experience, should be sent to the Staff 
the last post on the 18th May, in an envelope endorsed Controller, North Thames Gas Board, 30 
City Engineer r. 3, OWEN Kensington Church Street, W.8, quoting 
The Guildhall, Town Clerk reference TE/767 E9642 
Nottingham E9562 
é 


HOSPITAL 
BUILDING 
PROGRAMME 


Stasm, 


of the Derbyshire moors 
excellent. ¢ 
and mileage 
exist for : 
Post 


Vacancies 


Assistant Regional Architect 
Principal Assistant Architect 


Senior Assistant Architects 


Assistant Architects 
Assistant Quantity Surveyor 


members of the R.I.C.S. 
of the scale. 


of £1160 for A.M.1I.Mech.E., 


fications and experience. 


Fulwood House, Sheffield, 10 





ARCHITECTS 
ENGINEERS 
QUANTITY SURVEYORS 


The Board require additional professional and technical staff to deal with a 
substantial expansion of the hospital building programme 
tional opportunities to those interested in contemporary design in a variety of 
buildings ranging from staff housing to the design of complete new hospitals 
Promotion prospects are bright, and to those with creative ability and enthu- 
a worthwhile career in a highly rewarding field is assured 


The Board’s Headquarters are three miles from the City centre on the edge 
Working conditions in modern drawing offices are 
anteen and social facilities are available. 
allowances will be paid to approved c 


Senior Assistant Quantity mn £1300/£1600 per annum 


Architects should be members of the R.I.B.A. 
Commencing salaries for new entrants at minimum 


Vacancies also exist for heating and ventilating engineers. 
, and £910 for A.M.LH.V.E. 
for engineering draughtsmen vary from £550 to £1030 according to quali- 


Professional staff interested in an appointment in the hospital service should 
apply within ten days to the Secretary, 
Applications should state qualifications, 
age, experience and post(s) in which interested, and should include the names 
of two persons to whom reference may be made. 


SHEFFIELD REGIONAL 
HOSPITAL BOARD 


This offers excep- 


Posts are superannuable 
ar users 


Salary Scale 
Salary to be determined 
£1665 £2035 per annum 


£905 £1310 per annum 


and Quantity Surveyors 


Starting salary 


Starting salaries 


Sheffield Regional Hospita! Board, 


E9616 








Classified Advts. continued on page 102 





102 
TENDERS 


BOROUGH OF CAERNARVON 


ABER BRIDGE RECONSTRUCTION 


t om firms experienced in 
ge reconstru n for the STRENGTHENING 
ind IMPROVEMENT of ABER SWING BRIDGE 


fr 





TENDERS are 














a ads to the Bridge. The bridge 
el « ction, carries one line of 
ad at? about 250i " the swing span 
being about 150 & 
The b jc the replacement and strengthen 
Z € “ { certain bridge members the 
pr ! ’ fooiwa steel road deck and 
acacar 4 2 ¢ replacement in cast iron of 
the € 4 and ¢ alterations to the operat 
x r ir c provement of the approach 
l chiONs pers¢ Tendering and documents 
la be btained nm he ¢ sulting Engineers 
f. R. Bullen and Partners, Dacre House, Dear 
ba Street, Westr ster, S.W.1, on payment of 
£5 3 je; returnable upon receipt of a bona fide 
Tende 
ADT 4 i Tender documents hould he 
ade to the Consu g Engineers t lth Ma 
160 
Or nd after 1960, drawings may be 
i « 4 c the Borough Engineer and 
> r, Swy High Street, Caernarvor 
r at the office t F. R. Bullen and Partners, either 
in Lond or at 42, Victoria Road, Darlington, ¢ 
Durhar Aithout payment 
Tenders are to be delivered to the undersigned 
na a caled ¢€ clope before 12 o'clock noon on 


i4 June 1960 
J. O. SMITH 


Town Clerk, Borough ot Caernarvo 
I Clerk's Office 
Briggs im be 
Cuer E9613 


HYDROELECTRIC PROJECT 
CORPORACION AUTONOMA 
REGIONAL DEL CAUCA 

CALI, COLOMBIA 
PREQUALIFICATION JULY 15, 1960 
PREQUALIFICATION QUESTIONNAIRE 


NOTICE TO CONTRACTORS 











I xpectes a g the se ud ha of 1960 
t ‘ ‘ equ bids trom a selected 
‘ t t pr ia eu niractor 1 ! the construction 
# the Ca Hydroelectric Project, near Cal 
The proje clude a Rockhill Dam with a 
AX iY cig { at it nv *s and a volume 
f about 2,000,000 cul metres an 120,000 kW 
Underground Powerhouse h a Vertucal Access 
Shaft about 230 metres deep and an Inclined Access 
Tunnel about 700 metres long a Morning Glory 
Spillway a Power Intake and Gate Shatt, a Power 
I r d Inchned Pe ock Shaft a Tailrace 
I n about 630) metres £ a Dhiversior 
Tunne! 660 metre ne i Tributary Diversior 
Tunnel 7 k etre x ind appurtenant works 
Interested tirn that have 4 factornily performed 
parable work § ld apy promptly for pre 
quali ato ’ Corporacion, Apartado 
Acreo 2366. Ca ( i ( npleted prequa 
ficat torn ‘ red 1 ater the 
J j 1960 B t ( equa 
fled bidde £9632 


COUNTY COUNCIL OF ESSEX 
GRAYS HALL YOUTH CENTRE AND 
YOUTH EMPLOYMENT BUREAU 


PROVISION OF OIL-FIRED CENTRAL 
HEATING APPARATUS 





Contractors wishing t ibmit a firm price TENDER 
above st d ward their ames, fron 
a hic ay c A be chosen and provided 
Tender document 
The work, which ts be mmpleted by the beg: 


f the next heat } 


ning ’ gz seas consists of the 
PROVISION OF OIL-FIRED CENTRAL HEAT 








ING APPARATLS, estimated cost £2950 
ications to reach the undersigned not later 
thar h May 1960 
H. CONOLLY CBE... FE RILBA 
Cou Ha ( int Archites 
Chelmst j P9603 


I EDUCATIONAL 











UNIVERSITY OF LONDON 
KING’S COLLEGE 


TUTORIAL STUDENTSHIP IN 
MECHANICAL ENGINEERING 


4 TLUTORIAL STUDENTSHIP is offered in the 
t Mechanical Engineering. The value 
tuition, from Ist October 





with 
ws m graduates or about 
be ed to read for a higher 
give a limited amount of assistance 
ig 
applwa SY be expected t ane 
ry in research Refrigeration 
d forms from the Registrar, King’s 
1, W.C.2, whom completed appiica 
h not later than May 20. E9584 & 





A.PL.I.MECH.E., B.Sc. City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nica! Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 
successes 148-page prospectus free, 


95 per cent ; : 
on request. —B.1.E.T. (Dept. 22), 29, Wright’s Lane, 
London W8 Eil4e 


EDUCATIONAL 


ADMIRALTY 


ROYAL CORPS OF NAVAL 
CONSTRUCTORS 


SCHOOLS ENTRY 


A competition for entry into the Royal Corps of 
Nava! Constructors will be held in July, 1960. 

2. Acc candidates will be established as 
probationers in the Royal Corps of Naval Con 
Structors and will undergo a two-year course of 
training at the R.N. Engineering College, Manadon, 
and in H.M. Dockyard, Devonport, followed by a 
three-year course at the R.N. College, Greenwich 

3. Candidates must be aged between 17 years 
6 months and 19 years 6 months, inclusive at Ist 
September, 1960 

4. Candidates with the General Certificate of 
Education will be required to have passed at Advanced 
Level in at least Pure Mathematics, Applied Mathe- 
matics, and Physics taken on the same occasion, 
and at least Ordinary Level passes in English and a 
language other than English 

5. Candidates with the Scottish Leaving Certiti- 
cate will be required to have Higher grade passes in 
Science (to include Physics), Mathematics, at least 
two additional mathematical subjects (one of which 
must be Dynamics), and at least lower grade passes 
in English and a language other than English 
Passes to be gained at not more than two sittings of 
the Scottish Leaving Certificate examination 

6. Candidates with the Northern Ireland Grammar 
School Senior Certificate will be required to have 
passes at Advanced Level in Mathematics (General 
Course, Pure Mathematics, Applied Mathematics) 
and Physics—taken on the same occasion ; and at 
least Ordinary Level passes in English and a language 
other than English 

7. Applications will be considered from candidates 
who sit these examinations in 1960. 

8. The work of the R.C.N.C. covers al! aspects of 
design, construction and repair to H.M. Ships. 
Members undertake to serve wherever required at 
Admiralty headquarters, Outports in the United 
Kingdom and at Royal Dockyards at home and 
abroad 

9. The starting pay of a probationer at age 15 
will be £545. A deduction of £75 is made when 
living in at the R.N. Engineering College, Manadon, 
or at the R.N. College, Greenwich. The successful 
probationer can expect an appointment as Assistant 
Constructor at age 23 or 24 with a starting salary of 
not less than £910 and £940 respectively. Promotion 
to Constructor normally takes place at about age 30 
with a salary which may be expected to be not less 
than £1515, rising in nine years to not less than 
2255. Promotion to higher ranks is by selection. 

10. Full particulars may be obtained from the 
Secretary of the Admiralty, Civil Establishments 
Branch 11(88), Empire Hotel, Bath, quoting refer- 
ence number 6015, to whom final application must 
be submitted by 16th May, 1960. E8783 & 











COLLEGE OF AERONAUTICS 


DEPARTMENT OF AIRCRAFT ECONOMICS 
AND PRODUCTION 
A SHORT COURSE ON 
AUTOMATIC PRODUCTION AND 
CON 


TROL 
will be held at the College trom 
MONDAY, tlth JULY, to FRIDAY, 22nd JULY 
1960 
The Course is intended to serve as an introduction 


to 


to the subject of Automatic Control as apphed 








nachine tools Topics to be covered include basi 
nt t components and actuators, and 
complete stems ; a large part of the Course 
\ be dev experimental work on components 
at mie sS 
yurse are £60 inclusive of full board 
C lence 
Furthe details and torms of enroimes ma he 
brained 1 application to the Warden, The College 
t Ac gutics, Cranfield, Bletchley, Bucks. £9377 ¢ 





BATTERSEA COLLEGE OF 
TECHNOLOGY 


ELECTRICAL ENGINEERING 





DEPARTMENT 

Ihe fourth full-tume postgraduate course in 
Enginee gz will commence on 3rd October 
1960 

The Department f Scientite and Industrial 
Researct i epted this course as suitable for the 

ire anced Course Studentships 

Enquirs The Secretary (Automatic Control) 
Battersea (¢ na Technology, Battersea Park 
Road, I i S.W.ll E9S82 § 





UNIVERSITY OF LONDON 
KING’S COLLEGE 


SHELL STUDENTSHIPS IN 
CHEMICAL ENGINEERING 


Vaiue £378 each, plus tuition fees May be held 
ar Postgraduate course for the College 





hemical Engineering, or for first 
year (with possible renewal) of higher degree work 
are invited from graduates in 
must be obtained 
Strand, London 

iby May 26tt 


E9SS3 + 











SITUATIONS VACANT 








APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


CHIEF DRAUGHTSMAN..-A leading Com- 
pany in the yadstone Industry requires a Chief 
Draughtsman to take charge of the drawing office 
The work involves major development schemes 
and applicants should have experience in the road 
stone, quarrying or allied industries Applications 
tails should be sent to BOX No 

2e6 ° * 





containing 


£9623 





April 29, 1960 


SITUATIONS VACANT 


ASSISTANT CIVIL ENGINEER 


Applications are invited from Chartered Civi 





Engineers with from 25 years’ experience 
preterably with contractors for the above 
app 

TT applicant will be required for 
WOTK ite yr at 4 b anch office 
Soutl gland 

Salary will be in accordance with qualification 


ind experience, but not less an L1000 per 
S, Stating age, qua 
uld be sent to 
Conoley & Co., Ltd 
Stephenson Street 
London, F.l¢ 





E216 A 


CHIEF MECHANICAL ENGINEER, ave 30 
45 





Applicant must have served an engineering 
apprenticeship and should hold the HN. in 
Mechanical Engineering or equivalent Will be 
requ 1, wil 3 or 4 assistants. to be responsible for 





1 


ce of Mixing, Processing 





tron maintena 


and automatic packaging machinery tr 





food tactory 
Londor Write full details of experience to 


N\ 
BOX N BO6IS Engineer A 








CiViL SERVICES AND 
MECHANICAL DESIGN 
DRAUGHTSMEN 


required by 


BRITISH NYLON SPINNERS LIMITED 





Applications are invited from me n the age 
range 26-45, with several years’ experience of 
design work In addition to experience, cand: 
dates must possess at least an © or 
equivalent qualification but Higher National 
Certificate is preferred. Good starting salaries 





are offered and there is ample scope tor advance 
ment on a basis of merit Married applicants 


can rent unfurnished houses or flats in the 


area and assistance will be given th removal 
expense 

>| yl ' 

Please apy Ariting, giving Yarticulars 


THE PERSONNEL MANAGER 
BRITISH NYLON SPINNERS LIMITED 
PONTY POOL, MON 


£9634 A 


DESIGN ENGINEERS AND 
DESIGNER DRAUGHTSMEN 
with up to eight year’s experience in design ot 
Reinforced Concrete and Steel Structures ir 
connection with Power Stations, Tunnels and 
Railway work Apply giving details otf 
experience | 
SIR WILLIAM HALCROW & PARTNERS, 
ALLIANCE HOUSE, CAXTON STREET, 
LONDON, S.W.I 


E9599 aA 
ENGINEER-DRAUGHTSMAN with light press 
foe experience On mass production of aluminium 
f products Time served man with design experi 


ence and higher technical education at least to 
HN Age preferably 30 to 48. Based in London 
ea Applications, with full particulars of educa 
on, training and experience, with salary expected 


to BOX No. F2813 The Engineer A 
ENGINEERING ASSISTANTS experienced i 


the design of Reinforced Concrete Bridges and other 
structures, and capable of supervising Drawing 
Othce Staff, are required to fill vacancies in both the 
Senior ngineering Assistant and Group ( 

Posts in the salary ranges £1045-£1095 and £990- 
Superannuation Fund : Reduced 
other concessions ; S-day week 
ving qualifications, age and 


£1034 respectivel 
rates of travel ¢ 
Applications i 
experience, to: Chief Civil Engineer, British Railways 
Western Region, Paddington Station, London, W.2 
E9S86 A 


ENGINEERING, PHYSICS AND SCIENCE 
GRADUATES OR EQUIVALENTS required 
for new appointments involving research, design and 
development work on 
(1) Machining processes ; initially work will be 
concerned with the appraisal of new machining 
developments 
(2) Mechanical engineering equipment including 
special ‘machine tools, presses, mechanisms 
test rigs, etc 
Successful candidates will be expected to take 
complete responsibility for projects from conception 
to completion. Capacity for creative thinking and 
initiative are important The conditions of employ 
ment are attractive. Superannuation scheme 
Removal expenses paid.—Send full details in confi- 
dence to the Secretary (R.671), Production Engineer- 
ing Research Association, Melton Mowbray, Leic 
E9576 A 











EXPERIMENTAL OFFICER required at the 
ational Institute of Agricultural Engineering to 
rk. in co-operation with the Dept. of Hop Research 

Wye College (University of London), on engineering 

problems connected with the mechanisation of hops 

and hops drying. Applicants should possess degree 

engineering, H.N.C. or equivalent qualifications 
and have experience of research work Minimum 
age 28 years, superannuation Salary scale £954 
t1166 Application forms from the Secretary 

N_1.A.E., Silsoe, Beds E9609 a 


INSTRUMENT ENGINEERS.—Simon-Carves. 
Limited, require Instrument Engineers for employ- 
ment in U.K. and overseas. Experience of instru- 
mentation of chemical/refinery installations desirable 
Men with works training and holding O.N.C. or 
H.N C. are preferred. Please forward full detai!s of 
age, experience and qualifications and quoting 
Ref. SC. 36, to Contract Labour Department, Simon- 
Carves, Limited, Stockport E94 A 








ENGINEER 
SITUATIONS VACANT 


THE 





FACTORY MANAGEMENT 
EXECUTIVE 


Gentlemen trained and experienced in the mai 
tenance of large Factories and Labour Control, will 
shortly be required as ASSISTANT to Works 
Superintendent controlling group of factories in 
North of England city 

Candidates for this position, who should be in 
age group 33 to 40, are asked to include in their 
applications full details of training, past experience 
also 01 positions held, and should at present be in 
receipt of not less than £1500 per annum 

The position is superannuable. 

Letters received will be treated with the utmost 
confidence.-Write BOX No E9S81, The 
Engineer.” 

A 


FIRTH CLEVELAND STEEL STRIP LTD., 
Tipton, Staffs, a Member of the Firth Cleveland 
Group, require a MECHANICAL ENGINEER 
to take charge of Development and to understudy 
the Chief Engineer The position is concerned with 
the apphecations of the various technologies encoun 
tered in mechanical electrical and chemical engineer 
ng, and the heat treatment of steel Applicants 
will not be expected to have knowledge of all these, 
but must be capable of absorbing the knowledge 
where necessary Prospects of the post offered are 
good and salary will be commensurate with the 
requirements indicated All applications will be 
considered and should be addressed to : the Works 
Director Firth Cleveland Steel Strip Limited 
Locarno Road, Tipton, Staffs £9641 A 


INDUSTRIAL FURNACE CONSTRUCTION 
COMPANY, engaged principally in Iron and Steel 
Industry on construction of Open Hearth Steel 
Furnaces, Soaking Pits, Rotary and Annealing 
Furnaces, &c.. and Blast Furnace linings, require 
the following staff 

SITE ENGINEERS. Age 30 to 40 vea 

JUNIOR SITE ENGINEERS Age 23 t 0 
ears 

Applicants should preferably be qualited engineers 
ron and steelworks experience, but Engineers 
sith sound practical experience will be considered. 
These are permanent appointments with participation 
n pension scheme after probationary period. Salary 
commensurate with qualifications and experience 
p t Applications, giving personal details 
qualifications and experience BOX No. £9639 

The Engineer N 








4} 


Plus Donus 


JUNIOR ENGINEER required with view to early 
Promotion to area engineer in charge of large modert 
fleet of mobile cranes. Pref. qual. H.N.( Sound 
apprenticeship in general engineering or transport 
and some administrative and commercial experi 
ence Location near Shetheld. Progressive super 
innuated post commencing £750 approx. p.a 


BOX No. E9614 The Engineer A 


LONDON-KENSINGTON MECHANICAL 
POWER TRANSMISSION ENGINEERS 
require TECHNICAL ASSISTANT, age 21 to 25, 
to HNC or G.M.1.Mech.t Duties 
cover the study of a wide variety of power trans 
mission and motorisation problems from data 
supphed by customers and sales force. Selected 
appheant will undergo comprehensive training 
Expanding tirm ofters excellent oppor 
Pension 


standards 


course 
tunities tor keen and energetic applicant 
scheme. Reply BOX No. E2815, * The Engineer A 
MECHANICAL ENGINEER temporary re 
quired by Iron Ore Mining Company for one tour 
of approximately 15 months duty in BRITISH 
WEST AFRICA to assist in supervision of the 
contract for the installation of Plant and Machinery 
including electrics, in an ore concentrating plant 
Previous experience contract supervision essential 
Salary £1900 per annum plus bonus ; Plus, for 
married man, marriage allowance at the rate of £10 
per month and children’s allowance at the rate ot 
tS per month for each child under 18, but bachelor 
accommodation only available. Dependants Income 
Scheme and free Life Assurance Return passage 
paid. Initial kit allowance. Free furnished single 
accommodation and medical attention. Write 
giving full details of experience. stating age, married 
or single to SIERRA LEONt DEVELOPMEN1 
CO. LITD., Dept. M.E.2, City Gate House, Finsbur\ 
Square, London, E.C.2 F9612 «4 


REFRIGERATION ENGINEER required as 
deputy to Chief Engineer for large London cold 
store. Must be fully qualified in refrigeration, experi- 
enced in handling labour, and able to supervise 
major installation work Good salary, pension 
scheme and excellent prospects.—Full details to 
BOX No. E2812, * The Engineer A 





REGENT OIL CO. LTD 


invite applications from qualitied Civil Engineers 
to fill the position of 
EXECUTIVE (PROJECT) ENGINEER 
in central office, London. Applicants should be 
30,40 years of age, with either a Degree in Civil 
Engineering or Corporate Membership yf 
Institution of Civil Engineers. Must be able to 
produce confirmation of previous responsibilit 
for projects Applicants should write, giving 
details of training and experience, to 


Personnel Officer, 
Regent Oi! Co. Lid 
117, Park Street, London, W.1 


E9633 A 


SALES REPRESENTATIVE with proven sales 
record and a sound technical background in Com 
mercial Refrigeration—preferably with A Con 
ditioning experience, required by distributors of 
American Manutactured Air Conditioning Units 
This ts a new appointment with excellent prospects 
The successful applicant will receive a generous 
salary plus expenses and be based in N. London 
A car will be provided if required Reply BOX 
No. E2819, * The Engineer.” 4 


SENIOR ENGINEER with knowledge and 
previous experience in the design of evaporative 
water coolers for industrial applications, required by 
progressive company, located 15 miles south of 
London. Holiday arrangements accepted.—Write, 
Stating age, qualifications, previous experience, 
salary required to BOX No. E9570, *‘ The Engineer.”’ 

A 




















THE ENGINEER = April 29, 1960 


SITUATIONS VACANT 
STEELWORK DETAILING DRAUGHTSMEN 
required for Westminster office, experienced in al 
types of structures, with the minimum of super 
vision. Write, stating age and salary desired 


BOX No. E2818, ** The Engineers A 
STRUCTURAL STEELWORK DESIGNER 
required, conversant with L.C.¢ by-laws and 


B.S.S. 449. Experience essential in all types of stee! 
structures and portal frames Westminster office 
Write, stating age and salary desired. BOX No 
£2817, °° The Engineer N 
WANTED, FIRST-CLASS SENIOR DESIGN 
DRAUGHTSMAN for firm of General Engineers 
in Bristol. Good knowledge of general engineering, 
with particular reference to pressure vessels and 
stainless steel fabrication. This will be a well-paid 
position for the top-class man.—BOX No. E164, 
“The Engineer.” A 
YOUNG EXPERIMENTAL ENGINEER 
DRAUGHTSMAN wanted, to join small team 
working on shoe production devices. Qualifications 

Inventiveness and design ability essential. Preference 
will be given to applicants with H.N.C. or studying 
for it. (One day per week will be allowed for com 
pletion of approved studies.) The starting salary 
and future prospects will attract young men of 
ability, and previous experience, even if not direct!y 
relevant, will be taken fully into account Further 
details on request Applications to Director 
BRITISH BOOT, SHOE & ALLIED TRADES 
RESEARCH ASSOCIATION, Satra House, Rock 
ingham Road, Kettering, Northants £9643 A 





THE FAIRFIELD SHIPBUILDING AND 
ENGINEERING COMPANY LIMITED 
GOVAN, GLASGOW 


Invite applications for the follow- 
ing position : 


HEAD FOREMAN 


to take charge of Gearing Depart- 
ment. Applicants should have a 
wide experience in the production of 
High Accuracy Marine Reduction 
Gearing. 

Applications for the above posi- 
tion will be treated as confidential, 
and should be addressed to the 
Company stating age, qualifica- 
tions and experience. 

No references are required in the 
first instance 

The successful applicant will be 
expected to join the Company's 
pension scheme 

B9496 a 








OVERSEAS APPOINTMENTS 


SIMON-CARVES, LIMITED, 


require 


MECHANICAL ENGINEERS 
FOR OVERSEAS CONTRACTS 


Applications are invited from men 
between 30 and 40 years of age who 
have experience in the erection and installa- 
tion of electrical and heavy mechanical 
engineering plant, including H.P. compres- 
sors, pipelines and vessels. A.M.I.Mech.E. 
or similar qualification desirable. 


Applications, quoting Ref. No. 31 with 
details of age, experience and qualifications, 
should be forwarded to Contract Labour 
Dept., Simon-Carves, Ltd., Cheadle Heath, 
Stockport. 


E9500 a 








SITUATIONS VACANT 


offers opportunities to 


MECHANICAL, CHEMICAL & ELECTRICAL 
ENGINEERS & PHYSICISTS 


[hese opportunities exist at all levels of seniority and we will be especially pleased to hear from men who 





have been successful in their initial design and development work and who feel that either their progress 1s 
restricted in their present position or they would welcome an opportunity of widening their experience in 
anew field. If you are interested in investigating these opportunities that we may be able to offer you, wh 
not write to the address below. giving details of your previous experience, age, qualifications and salary 


Correspondence will be treated tn strictest confidence 


are indicated below but many others exist and the Company ts always prepared 


\ few of the vacancies 


to accommodate promising men in their organisation. We welcome enquiries 


Experience in stress analysis with a good mathematical 
' x 
background 
ve » rati on reacto / nent v :] | ih 
For development investigations or eactor equipment itt 3. Experience in the engineering applications of physics 
special reference to contro! gear and fuelling and fuel handling 
systems, with associated electrical and data processing equip 
ment These investigations would involve handling large items C 
of plant operating at high temperatures ind pressure ELE TRICAL ENGINEERS 
These appointments are for men of Degree calibre with post Interested in design and contract engineering, especially in 
graduate experience, preterably on development work, although connection with reactor auxiliary plant and control systems and 
applications from = ex-apprentices with H.N.( would be reactor automatic control systems. The work involves respons 
ibility tor schemes from design initiation to site completion 
and a small amount of travelling may be involved in connection 
& 
with technical liaison with outside sub-contractors and other 


DESIGN ENGINEERS vont of the Company 


considered 


Experience is necessary in one or more of the following fields 

Mechanical, civil or chemical engineers who are interested timers pa — s by je FOC g j 
relay and contactor control systems, safety interlocking systems 

design problems associated with pressure vessels and structures é 

heat transter and fluid mechanics (as applied to the cooling of telecommunication§ circuiting, automatic control system 

5 sai oi ease wes are inalysis and servo systems and components 

arge vessels), vibrations, bearing friction or the determination 

f temperature distribution in plant, would find interest in this It 1s expected that the successful applicant will hold a Degree 

phere or H.N.C. but capability and achievement are the primary 

The nature of these problems would require men with an considerations 

Honours Degree (or its equivalent) and the ability to think 

i GAS CIRCUIT ENGINEERS 

DESIGNERS To conceive the design of gas circuits and study the economic 
selection of components, circulator drive systems and methods 

To be responsible tor the design of apparatus for investigating of gas flow The duties could also cover analysis of local 

problems of heat transfer, air flow and the performance ot performance specification of engineering features and the 


behaviour of the system under fault conditions apart from 
general thermodynamic and aerodynamic problems 


mechanical components of reactors 


A Degree or H.N.C., together with workshop experience and 


two to three years’ design experience in the field of medium These positions require men of Honours Degree calibre and 
mechanical engineering ts essential A knowledge of pressure experience in turbine or axial compression, thermodynamics 
vessels and pipework could be an advantage but the main and aerodynamics would be an advantage 

requirement is for a man with flexibility and originality of 

ipproach who is prepared to follow a design through to tts 


Se ee ne MECHANICAL & CHEMICAL ENGINEERS & 


PHYSICIST 
ENGINEERS, PHYSICISTS & MATHEMATICIANS e i sel euiteeibiinals acini 


To be responsible for the examination of problems connected associated with problems of heat transfer and gas flow in 
with nuclear reactor fuel element design and development, and nuclear reactors. These positions require a Degree in Chemical 
for the design of new fuel elements or Mechanical Engineering or Physics, and experience or 
interest in heat transfer or aerodynamic research and develop- 
A good Honours Degree in the appropriate subject ts essentia ment work 

and the experience required may be classified as follows 
There are also positions available for O.N.C. or H.N.C. men 
with similar interests or experience in the commissioning or 
performance testing of power station or chemical plant 


Interest in the creep deflection of structures at high tempera 
ture, preferably with a background of the mechanics of 
plastic solids, or of the plastic theory of structures 


Please address correspondence and enquiries to the 
Technical Staff Officer, C.P.S., Marconi House, Strand, W.C.2., 


quoting reference EIS16G 
F9O6IR A 


get ENGLISH ELECTRIC fe 
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aged 30/40. required for a substantial 
and rapidly growing concern in the 
heavy chemical field located in the 
North of England 

A good Engineering Degree its 
essential, together with experience in 
experimental and development work 
in medium engineering associated 
with chemical plants. A good 
knowledge of handling of corrosive 
liquids and gases and_ thermo- 
dynamics is also required. Those 
unable to satisfy these requirements 
need not apply 

The successful candidate will be 
expected to deal with specific technical 





Development Engineer Crit 


problems and will be required to GROUP RESEARCH LABORATORY, 
suggest and study new developments WOLVERHAMPTON 


and practices. 


This is a responsible position for The Liaison and Information Division of this Laboratory, which serves a Group of some eighty 
which a commensurate salary will be companies engaged in steel making and general engineering, has vacancies for 
paid. Lid A TECHNICAL WRITER who will be responsible for the production of a technical 
A ’ journal and for writing and producing a six-monthly progress report on the work of the 
A sound non-contributory Life | aboratory. Some technical knowledge and the ability to present technical information 
Assurance and Pension Scheme ts in n an interesting and understandable form are required 
operation. Bonus Scheme. Hous- 112 A LIAISON OFFICER who will be responsible for the technical secretarial work of a 


number of committees. both in the Laboratory and in the Group. He will also be 


é ance to married men. 5-day 
ing assistance t¢ responsible for genera! liaison work, including the entertainment of visitors to the 


week. Laboratory 

Applications giving full details, Applicants for both these posts should preferably be under 30. Applications, quoting reference 
Le. age, education, and experience ind giving details of age, qualifications, experience, etc., should be addressed to : 
should be addressed to BOX No. E/83, The Recruitment Officer, 


G.K.N. Group Research Laboratory, 
Birmingham New Road, Lanesfield, 
Wolverhampton 


“* The Engineer.”’ 


E9598 a 
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SITUATIONS VACANT 


SITUATIONS VACANT 


April 29, 1960 THE 


SITUATIONS VACANT 





ENGINEI 
SITUATIONS VACANT 





M.T.D. (MANGULA) LIMITED 


require an 


ASSISTANT MECHANICAL 
ENGINEER 





MECHANICAL 
ENGINEER 


TECHNICAL 
WRITER 


Required by the Publicity Department of 


BABCOCK & WILCOX, LTD., 
LONDON 


(makers of nuclear power plant, steam-raising 
equipment, materials-handling pliant, crane 
etc.) 
for the preparation of technical sales publica 
tion texts, press articles, exhibition display 
texts, etc. Must, above all, have the ability to 
write good, concise English, a flair for attra 
tive presentation and experience r the 
extraction and logical assembly of informat 
on engineering and industrial subjects 
Interesting work 
subject matter, and with a Company having 
world-wide associations 


overing a wide field of 


Preference is for a younger man, under 35 
years Graduates with some engineering 
experience and with a liking and ability for 


4 


GENERAL MANAGER 


required for small but developing 

Company of 

GENERAL MECHANICAL HANDLING 
ENGINEERS 


on outskirts of Birminghem 


Applicants should have sound tech- 
nical background, proved adminis- 
trative ability and knowledge of 
production Good commencing 


salary and excellent prospects 


< M € at Ma z ( runtrywide commercia enginecring 
S R The esst weanisation with headquarters in the North 
‘ fe " t England seeks to augment its Head 
sed est engineering staff by the addition of 
Me I r g ’ i mechanical engineer with an interest u 
id i € < c " : * : ° . . 
H NUCLEAR ENGINEERING 
Mi i AND ELECTRONICS. 
" Ce (iM 
< ue Furthe tra ng will be arranged if 
ece P. s pensionable. Salary 
680 £1800 p.a., plus C.O.L.A 
: Db geme 
j F pense se at 
Applicants, who should be aged about 30, 
should have reached Degree standard and 
A nar R 
; ee should give full details of their careers and 
‘ 
Mc McLe M she qualifications in their letter of application 
S ~ , 
i £963 BOX No. £9595, “The Engineer A 





technical writing would be considered 
PENSION SCHEME CANTEEN FACILITIES 
Salary according to qualifications and experience Apply BOX No. E9624, THI 
Apply : Manager, Publicity Department 
Babcock & Wilcox, Ltd., ENGINEER.” 
Babcock House, 
209, Euston Road, 
LONDON, N.W.!. E9610 4 A 























ENGINEER FOR INTERNATIONAL 
INVESTMENT INSTITUTION 


WASHINGTON, D.C., U.S.A. 





< er ts tor tf I tion are a Degree in Eng ‘ g from a University 
some ndust nd a success record in engineering of 
$ 
I h € Ti irie f projects ally ts of c 
€ pre t the-sf € gatior An appreciation ¢ 
¢ . k alyses are also esse i 
\ ze t 45 ave a broa k experience ; assistance from 
n he compete e eng ring staff is avi 






\ yproach with the ability to write clear and concise repo 


, Fluent Eng s essential and other languages desirable 
The sucee ry he itioned Washington t sill be expected to make short visits 
erseas { time 4 expenses for the applica nd his family will be paid and 
there gener me le ey The position is permaner 1 offers a most interesting 
rk alar ‘ we « Me irate v qu f 1 experience 
Ay $ f nce a4 English as th nprehensive statement about 
eu ‘ kg BOX No. E9597 he Enginec 








BRITISH OXYGEN GASES LIMITED 


DEVELOPMENT ENGINEER 





British Oxygen Gases have cal n their Deve Group Electrical Se 
Development Engineer Cand es Should be at least 28 years of age and have a B.S« euree 
xr equivalent qualifications in Fle cal Enginee Z Candidates should also have 
S years’ experience eorn o g fields 

1. Ele ( € 
2. A ma Control ot S« t € I pe d 
I stor Circuit Te 

The r andid proje tt 

supervis 


“ iv / 


“ii a 


PERSONNEL MANAGER, BRITISH OXYGEN GASES LIMITED, 
SPENCER HOUSE, ST. JAMES’S PLACE, LONDON, S.W.1. 


£9644 «A 





THE MOTHERWELL BRIDGE & 
ENGINEERING COMPANY LTD. 


DESIGN ENGINEERS 


ASSISTANT CHIEF DESIGNER (REF. DD-1) 


Applications are invited for the above post from honours graduates in 
Mechanical Engineering who have had several years’ experience In the design 
of Pressure Vessels emical Plant and refinery equipment, and, in addition, 
design experience 1 ruct il steelwork 

Applicants shoul between 30 and 35 years of age and be corporate 
tion of Mechanical or Structural Engineers 





members of the Instit 

Duties will include the execution and responsibility for checking of designs 
Applicants should have a good bearing and pleasant manner and be willing to 
travel, as the scope of the position will extend to meeting representatives of 


other companies on techr 


An attractive commencing salary ered and will be based upon the 


qualifications and experience of the 


DESIGN ENGINEER (REF. DD-2) 


Applications are invited from Engin degree or equivalent 
qualification in Mechanical or Structural Engi ng for specialised design 


work on Gas, Chemical and Oil Retiners upment 


Applications from Engineers graduatir be considered 


The position carries responsibility for the cution of original designs and 
al this type of equip- 
Commencing salary will be not than a., but would be 


increased above this depending on age and 


wide scope for engineers wishing 





Both posts are pensionable ind the company offers excellent Canteen and 
Apply. quoting reference number and giving full details 
Bridge & Engineering 


recreational facilities 
of qualifications and experience, to The Motherwe 
{ 


Co. Lt 


P.O. Box 4, Motherwell 








ATOMIC ENERGY ESTABLISHMENT, WINFRITH 


PROFESSIONALLY QUALIFIED 
ENGINEERS 








are required to work on a shift basis in the control of operation and tintenance. Experience 
in the following fields is essentia 

(a) Control of sub-stations and power supplies 

(h) Operation and mainter ce of boiler and machinery plant, including pumping, hea re 





and ventilating equipme 


(c) Maintenance of Siie Services iding effluent disposa 








Duties will also involve supporting the Health Physics Organisation, which w require an 
intensive training course in fr iti r irds and their contro M Ped il abi equired 
and experience of damage control duties or of work in radioactive areas would be iy Age 


Salary £1370-£1825 per annum 
Housing and superannu 


Send POSTCARD for 





1 and details to 
el Branch (W.275/25) 
U.K.A.E.A., 
A.E.E Winfrith, Dorchester, Dorset 
Not later than 20th May, 1960 











DESIGN ENGINEER 


required by 


THE ATOMIC WEAPONS RESEARCH ESTABLISHMENT, 
ALDERMASTON, BERKSHIRE. 


To be responsible for design and development of a wide range of light mechanical! equi; 





with a bias towards precision tnstrumenta 
Applicants should be Corporate members of the Institution of Mechanical Engineer 
equivalent qualifications hey should have had several! vears’ design office experience 4 


knowledge of elementary physics 


SALARY 
Within the range £860-£1825 ding to age, qualifications and experience 


Contributory Superannuation Scheme A house, or substantial assistance with house ¢ 
will become available for married officers living beyond daily travelling distance 
POSTCARD (or letter) for application form to the Senior Recruitment Officer at above 


Please quote ref. A.2533/25 

















THE ENGINEER 


SITUATIONS VACANT 





ENGINEERS FOR 
FOOD RESEARCH 


UNILEVER offers young Qualified 
I ngineers the opportunity of joing the 
expanding Research and Development 


activities at the Company's Food Research 
Department 


New techniques of food processing require 
imaginative investigations in Process Design 
and in Mechanica! Design of special equip- 
ment This is comparatively new work for 
Mechanical Engineers and provides a 
challenge for those with initiative to influence 
the future pattern of Food Processing 


The Department includes a new Pilot 
Processing Wing and is situated in a pleasant 
country estate 10 miles north of Bedford 


Please write to The Staff Officer (FRR /32) 
at Food Research Dept., Colworth House 


Sharnbrook, Bedtord 


F9S92 a 








W. H. ALLEN SONS & COMPANY, LTD., 


require 


AN ENGINEER 


for their new 
CENTRAL RESEARCH DEPARTMENT 


A new Central Research Department has 











been formed by the Company and a qualified 
Engineer ts required to help build up a team 
The work will cover 1 and gas turbines, 
pumps, gearing, et 
good acader training (First Class 

Honours Degree or equivalent) is essential 
Some industrial experience is desirable but 
not essentia 

The Compar ffers excellent conditions 
of employment, a ¢ ributory Pension and 
Life Assurance scheme and comprehensive 
recreational and amenities Assist- 
ance 18 also given le emoval expenses 
etc 

Applications, giving details of qualifica 
tions and experience, should be made in 
writing to 

The Personnel Manager (Ref. 1002 3) 


Queens Engineering Works 
BEDFORD 


FOSSS A 














| SITUATIONS WANTED | 





CHIEF ENGINEERING BUYER, 
and drive, 36, single, top references A Senior and 
responsible post only will be considered with a 
Company who needs a we ntormed man with 
18 years’ top level experience Advertiser is an old 
Etonian, and former Army Contracts Adviser 

BOX No. E2820, ** The Engineer B 


with energy 





| SUB-CONTRACTING | 





KELLERING AND CAM PROFILING capacity 
up to 8ft. by 6ft. or 6ft. diameter.—ARMYTAGE 


BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E116 mw 





BUSINESS OPPORTUNITIES 











REMPLOY SPONSORSHIP SCHEME 
Send for details which show an attractive 
proposition to manufacturers. 

Write to the Managing Director, Remploy, 
Ltd., 25-28, Buckingham Gate, S.W.1, or 
telephone VICtoria 6621! (12 lines). 


£9064 o 





A BARGAIN. £25 complete. BRAND NEW 
READY-MADE CO. REGNS. Guaranteed no 
trading (ENGLAND OR SCOTLAND)—all trades 
available NOW, including Engineering ; Electrical 
Engineering ; Motor Engineering ; Garage ; 
Machinery ; Metal; Haulage; Hire Purchase ; 
Investment ; Property (specially prepared for each 
trade) BUSINESS ECONOMY CO. REGNS., 
LTD., Dept. T/16, 156, Strand, London, W.C.2 
(Tem. 8377/2294), for English companies, and to 
19, Walker Street, Edinburgh, 3 (Cal. 1167/8/9), for 
Scottish Companies. Read “ ADVANTAGES OF 
TRADING AS A LIMITED COMPANY ” (3s. 
post free); Limited Co. may save you tax. We 
have seven-day Co. Regn. service with your own 
choice of name. £21 complete, plus stamp duties. 














E1820 
DRAWING & DESIGN 
SERVICE 
SENIOR DESIGNER requires private work 
Southern Area, offers undertaking of Schemes, 


Layouts and details of Mechanical Handling Equip- 
ment, Steelwork, Plant Layout. Good references 
Site surveys on weekends.-BOX No. E2821, 
“ The Engineer.’ s 





April 29, 1960 


BUSINESSES & PREMISES 





WIDNES 


MOST SUITABLE FOR CHEMICAL 
ENGINEERING AND TIMBER TRADES 


York House, 

12, York Street, 
Manchester, 2. 
Tel.: CENetral 1937. 





FOR SALE BY PRIVATE TREATY WITH VACANT POSSESSION 


EXTENSIVE SINGLE-STOREY WORKS PREMISES 


19 ACRE FREEHOLD SITE 
160,000 SQ. FT. FLOOR SPACE 


Widnes is situated in a highly industrialised area with 
Warrington, Liverpool and Manchester 
Apply 
EDWARD RUSHTON SON & KENYON 


Industrial Estates Department, 





LANCASHIRE 


RAILWAY AND 
ACCOMMODATION 


INTERNAL 
PRIVATE SIDING 


reasonable access to 


5051, Broad Street Avenue, 
Blomfield Street, 

London, E.C.2. 

Tel.: LONdon Wall 4601. 


£9628 1 











AGENCIES | 





MANUFACTURERS AGENTS required to sell 
special range of Ball-type Valves which are already 
in general demand, covering (a) South Eastern 
Counties ; (b) Eastern Counties. -BOX No. E9601 


The Engineer D 


SOUTH WALES ENGINEERING COM- 
PANY with large amount of manufacturing capacity 
available, require AGENTS to introduce contract or 
sub-contract work, on a commission only basis 


BOX No. E2814 The Engineer. D 





| FOR HIRE | 





LATTICE STEEL ERECTION MASTS (ligh: 
and heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Place, 
Shs 


£103 x 
| MISCELLANEOL s | 


LUSOL 
KILLS RUST AND LUBRICATES 
LUSOL The Rust Solvent is invaluable for 
Dismantling Repairing and Overhauling 
Engineering Equipment Obtainable from 
vour usual Supplier Enquiries to the manu- 
ftacturers 
The Great Eastern Oil Co., Ltd., 


Tel. : South 2207 
E1841 








372, Scotland Street, Glasgow 











| MACHINERY Etc. WANTED 





WANTED..3-high Rolling Mills, Rolls approx 
Fe 


16in. diameter 9 hot rolling billets up to 
maximum  61n square,—Full details, etc., to 
BOX No. E9621, ‘* The Engineer. f 


URGENTLY REQUIRED TO PURCHASE. 
6-ton Coles, Neals or Jones Mobile Crane, on 
pneumatics. Full details BOX No. E9627, “ The 

F 


Engineer 


URGENTLY REQUIRED TO PURCHASE. 
10-ton, 2-motor type, Electric Derrick Crane.— Full 
details BOX No. E107, “* The Engineer.” ' 


| FOR SALE | 
600 


ELECTRICALLY DRIVEN COMPRESSOR 
SETS FOR USE ON 400/440 VOLTS, 3-PHASE 
50 CYCLES SUPPLY 


1000 c.f.m. ALLEY & MACLELLAN, 100 p.s.i. 
Two 750 c.f.m. ALLEY & MACLELLAN, 100 p.s.i 
Two 688/674 c.f.m. C.P.T., 100/125 p.s.i. 

625 c.f.m. ALLEY & MACLELLAN, 100 p.s.i 

600 c.f£.m. BROOM & WADE, 100 p.s.i. 

376 c.f£.m. BELLISS & MORCOM, 125 p.s.i. 

320 c.f.m. CLIMAX ENGINEERING, 100 p.s.i 
305 c.f.m. HOLMAN, 100 p.s.i. 

300 c.f.m. ALLEY & MACLELLAN, 100 p.s.i 

169 c.f.m. INGERSOLL RAND, 100 p.s.i. 

150 c.f.m. REAVELL, 100 p.s.i. 

130c.f.m. BROOM & WADE, 100 p.s.i. 

100 c.f.m. REAVELL, 120 p.s.1. 

100 c.f.m. BROOM & WADE, 100 p.s.i. 


GEORGE COHEN, 


SONS AND CO. LTD 


WOOD LANE, LONDON, W.12. 

Tel.: Shepherds Bush 2070; and 

STANNINGLEY, Nr. LEEDS. 
Tel.: Pudsey 2241. 


* 








E201 G 





| FOR SALE | 


FRED WATKINS 
(ENGINEERING) LTD. 





STEAM BOILERS.—Cochrane Vertical (New), 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 
150 Ib. w.p ; reconditioned 8ft. 6in. down to 3ft. 
dia.; Economic 4ft. to I1ft. 6in. dia., including 
new 7ft. and 8&ft. dia., 150, 180 and 200 Ib. w.p.; 
300 reconditioned Vertical Crosstube, all sizes 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p 

MOBILE ROAD CRANES.—10-ton Lorain lorry, 
mounted 30ft.—70ft. extendible jib ; 10-ton 33 R.B, 


track mounted, 40ft. jib ; 84-ton Ransomes 
Diesel/Electric, 21ft. jib 6-ton Coles Diesel 
Electric, pneumatics, new 1948 (2); 6-ton Coles 
Diesel/Electric, solids ; 4ton Coles Dhiesel/ 
Electric, solids, 1945; 4-ton Jones KL44, diesel, 
1950; 3-ton Jones ** Super 40” diesel, pneu- 
matics (3) 


OVEKHEAD CRANES.—20-ton Vaughan, 42ft. 
3in. span, 6-ton auxiliary, cab control (5) ; 20-ton 
King, 42ft. 3in. span, 400/3/50 ; 15-ton Booth, 
37ft. span, 400/3/50; Wharton 74-ton, 25ft 
span, 400/3/50 ; S-ton Henderson, 24ft. 7in. span, 
1946; 5-ton Morris, 58ft. span, hand-operated ; 
S-ton King, 29ft. 3in. span, power hoist, hand 
travel; 5-ton Morris, 28ft. 6in. span, power 
hoist, hand travel; 4-ton Morris, 19ft. span, 
220V. d.c. (3); 2-ton Vaughan, 27ft. 6in. span, 
2-motor ; majority of the above are unused. 

DERRICK CRANES.—7-ton Anderson Grice, 
100ft. jib, electric; 7-ton Rushworth, hand, 
30ft. jib ; 14-ton Anderson Grice, hand, 40ft. jib ; 
5-ton Butters Grabbing, 80ft. jib, electric 

RAIL CRANES.—18-ton Brownhoist, steam, SOft. 
jib ; 10-ton Grafton, 34ft. jib, diesel conversion ; 
8-ton Wilson, steam, 35ft. jib; 5-ton Grafton, 
35ft. jib, diesel conversion ; 5-ton Smith, SOft 
jib (2). 

LOCOS.—Fowler diesel, 150 h.p. (2); Barclay & 
Ruston 80/88 h.p. diesel ; Bagnall I4in. by 22in, 
(two oil-fired, one coal), Peckett, steam, 7in. by 
12in., 1941; also 3 miles track, 24in. gauge, 
Bogies, Turnouts, &c 

STEEL PIPING.—50,000ft., 2in. Galvanised, new ; 
60,000ft., 3in., black, new ; SOOOft., 8in. seamless ; 
1000ft., 12in. seamless ; 500ft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; 500ft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., 60in. riveted. 


CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 

VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS —Heenan & Froude Dynamo- 
meters, 1500 h.p maximum, 18in. Dial 
Indicator (three); Scriven Plate Bending Rolls, 
14ft. by 4in.; Berry Bending Rolls, 7ft. by din.; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert Miller, 6lin. 
by 15in. table; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bonn Hydraulic Tube Bender up to 
20ft. by 4in. bore ; 40kVA. Sciaky Spot Welding 
Machine ; Berry Guillotine, capacity 4ft. by 
lin. ; Fielding Hydraulic Tube Bending Machine, 
24in. stroke up to 8in. capacity; Sedgwick 6ft. 
by 4in. Folding Machine; Rushworth Guillo- 
tines, 6ft. by jin., and 4ft. by 4in.; Bliss 70-ton 
power press. 


SLING ENGINEERING WORKS 
COLEFORD, GLOS. 
"Phone : Coleford 2271/2. E106 G 





FOUR BROOM & WADE TYPE 0.22 COM- 
PRESSORS, complete with 27 h.p. motors, starters 
and aftercoolers Four Lacy-Hulbert Type V.4AA 


Vacuum Pumps complete with 13 h.p. motors 
All in good condition Appointments to view 
BOX No. E9640, * The Engineer G 


10S 


FOR SALE 





HYDRAULIC PRESSES 
OF ALL TYPES 


10,000-ton Hydraulic Free Forging Press, bed 
13ft. by 8ft., stroke 8ft. 3in., with accumulator 
and pumps, approx. weight 1300 tons. 

4000-ton Multi-Daylight Hot Plate Press, four rams, 
platens 8ft. 6in. by 4ft. 6in., with self-contained 
Pumping unit. 

3000-ton Heavy Forming or Drawing Press 
10ft. 6in. by 6ft. i 


bay oe Forging Press, bed 8ft. by 8ft., 11ft. day- 
ight. 


table 


1250-ton Vertical Extrusion Press, with self-contained 
pumping unit. 


500-ton Flanging Press, vice rams, table 10ft. dia- 
meter. 
REED BROTHERS (ENGINEERING), LTD 
Replant Works, ; 
Woolwich Industrial Fstate 
London, S.E.18 


Tel.: Woolwich 7611/6 £9376 G 


600 


FOR SALE 
UN USED ALUMINIUM SWARF GRINDING 
ORYING AND CASTING PLANT by kdga 
Allen, comprising Stag Pulveriser Rotary Dner 
Elevators, Hopper, Mobile Ingot ¢ asting Machine 





&e 
Reply 


GEORGE COHEN, 


SONS AND CO. LTD 


Wood Lane, London, W.12 
(Shepherds Bush 2070.) E204) 
IMMEDIATE SALE, near Kilmarnock Two 


PENMAN ECONOMIC BOILERS, around 10 000 
Ib. evaporation each, 160 Ib. pressure, with Hodgkin- 
son Stokers, Economiser, pumps. grit and ash plant 
Installed Government factory Bargain price, 
£4000 where fixed. i 


FRED WATKINS (ENGINEERING), LTD. 
COLEFORD, GLOS 
EI79 a 


NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft., and 30ft. wide huts ; also “ Romney ” 
Huts, 35ft. wide, and “ Blister” Hangars, 86ft. 6in. 
and 91ft. wide. These buildings are in various 
lengths and comiprise steel framework with gal- 
vanised corrugated steel sheeting.—Ful! details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent. (Tel.: Bexleyheath 0021) 
Ell3 a 





BROOKS REGENT 
Guillotine Shearing 
400 440/3/50 supply, 


Power-Operated Open-F nade 
Machine, motorised for 
with Crompton Parkinson 


44 hp. 900 r.p.m. high torque motor, fitted with 
automatic hold-down and front, back and side 
squaring fence, capacity mild steel 6ft. b i4 
S.W.G., depth of gap 24in., weight approxi 
mately 46 cwt 

BESCO 74in. x¢in. Production Motorised Ur 


versal Folding Machine, construction and adjust 
ments allow for any folding or forming operation 
to be performed at a high speed, complete with 
motor, control equipment and limit switches to 
suit 400/3/50 supply, action is entirely automatic 


ideal for repetition work, weight approximate! 
6048 Ib 
NEW BESCO Model GS. Production Motorised 


Rotary Shearing Machine, motorised for 380 
420/3/50 supply, complete with adjustable gauge, 
capacity 14 S.W.G. mild steel, depth of gap 20in 
weight approximately 10} cwt 


QUICKWORK No. 321, Motorised Rotary Shear 
ing Machine, with circle cutting attachment 
arranged motor drive for 400/440/3/50, capacity 
mild steel 14 S.W.G., cuts circles from 6in. to 
60in. diameter, hand feed control lever enables 
operator to cut intricate shapes by hand, weight 
approximately 18 cwt 

SEDGWICK Motorised Press Brake, capacity mild 
steel 6ft. by 3/16in., motorised for 440/3/50, bed 
76in. by 4jin., depth of gap ISin., width between 
side frames 41in., stroke 3in. 

BESCO Geared Motor-Driven Guillotine, all-steel 
construction, capacity 48in. by 16 S.W.G., motor- 
ised for 380/420/3/50, with automatic sheet hold- 
down and all gauges. 

KENDRICK Hand-Operated Swing Beam Universal 
Folding Machine for floor mounting, working 
length 6in., max. capacity approx. 14 S.W.G., lift 
of top beam Iin., weight approximately 30 cwt 

Photographs of the above are available 

Very favourable Hire Purchase terms can be obtained 


MACHINE TOOLS, NEW AND USED 
Of Every Description. Attractive Prices 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD 
LONDON, N.W.! 
Telephone : EUSton 4681-3771 
And at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3 


Telephone : Central 7606-8 E207 Go 
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ELIMINATE costly gears and 
tooling with flexible shafting! 
Overcome the difficulties of 
transmission when the point 
of control is not directly in 
line with the point of § 
application Controls so fg 
operated are wonderfully 
smooth, sensitive and 
positive. 

if you have a problem of 
control consult our 
experts—they are there 
to help you ! 





ie 
Flexible Shaft handbook available 
to technicians on request to Dept. E. 





SAiMhie 


IMMDBUSTRIAL DIVISION 


R.C.7 





THE S. S. WHITE DENTAL MFG. CO. (G.B.) LTD. 
Britannia Works, St. Pancras Way, London, N.W.1. 


EUSton 5393 
Enter No. 1061 on reply card 


April 
FOR SALE 


| AVAILABLE FOR IMMEDIATE DISPOSAL 


Quantit { Frodingham No. 2 Steel Sheet Piling 
In 14ft. 28ft. lengths at £34 per ton and 49 > “ 
engths of Larssen No. 3 at £38 per to 


Full details 
VALES PLANT REGISTER LIMITED 
4, LOWER GROSVENOR PLACE 
LONDON, S.W.1 
Telephone Vic ria 7531 3501. SORO ORRB CIS by 
£107 





BUNKER CLAMSHELL GATES 

LEVER OR AIR OPERATED 

ALL STEEL CONSTRUCTION 
MAXIM CONVEYORS 
(ENGLAND) LTD., 
BELVEDERE, KENT 
Ring ERITH 34223 & 
35751 F170 











PLANT & MACHINERY 


Ys _ : ae 








ES 
SS 
SS 


Remember (WW \ | 


| WARDS 
AX | 


\Y 
might \\\ 
have it! \ 






THOS. W. WARD LTD \ 


|ALBION WORKS SHEFFIELD 








eS NEW Tecan 


with immense possibilities 


This tool enables straight or 
cranked shafts to be honed and 
superfinished on a Lathe to a 
high degree of accuracy 
and surface finish. 

Kereta 

4” dia. 

6” dia. 

9” dia. 


2” 
ay 

6” 
— 9°12” dia 


se 


@ Low capital cost 


@ Fingertip Control of Stone Pressure 


During Honing 





: Full information and prices from 


NICOL AND ANDREW LIMITED 


20 Kelvin Avenue, Hillington, Glasgow, S.W.2. 
Tel: Halfway 4724 

NICOL & ANDREW (HANWELL) LIMITED 

188 Uxbridge Road, London, W.7. 

Tel: Ealing 1088 


Enter No. 1062 on reply card 
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IHRE ENGINEER 
FOR SALE 


Wy 


NEW FICEP STANDARD UNIVERSAL PUNCH 
ING. SHEARING, CROPPING AND NOTCH 
ING MACHINES. all sizes din. to lin. M-S., & 

NEW FICEP ALLIGATOR SHEARS, 14 2in 
3in., bar cap 

NEW FICEP 3in. BAR CAP BILLET SHEAR 

SCRIVEN D.E. PUNCH, SHEAR AND ANGLE 
CROPPER. tiin. plate, 6in lin. angles 

NEW FICEP COLT SHEARING MACHINES 
apacity (in. plate, 13 in. bar and 5 I6in. notching 
Angle cropping blades available 241 ain 


THO*® W. WARD LTD. 


ALBION WORKS SHEFFIELD 
Phone : 26311 Grams Forward 


NORTON 


SHANKS 421IN. HEIGHT OF CENTRES 
S.S. & S.C. BREAK BED LATHE 
Swing in gap 1[38in., admits 

240in Machine with twin 
aw chuck 1Ott 
motor 


between centre 
saddles, fitted f 
faceplate 30 hp 
In unused conditior 
W. H. NORTON 
(MACHINE TOOLS), LTD 
GROSVENOR GARDENS HOUSE 
GROSVENOR GARDENS 
LONDON, S.W.1; 
TATe Gallery’0633-¢ 


diameter 


Telephone 


£9629 
OFFERS INVITED FOR 60 H.P. ELECTRIC 
MOTOR driving 3-cylinder Reave mpress 


SSE nor 











ve all n I 

see application to Surve Batt RD« 

I Ww Oak. Battle £4619 

FOR SALE 

Holn Connersville Positive Displaceme Blow 

16 b Wir SOOO fm {rive bh 0 
t7S0 

Asa it 14in. by 36in., 2500 
3 ». motor, £500 

May he inspected near Ste 2 irrange 
Marples, Ridgway & Partners Ltd. Metrop 4 
Station Ag h Road, Watford. He Pt 
Wa i: 27, FOF 
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AUCTIONEERS & VALUERS | AUCTIONEERS & VALUERS AUCTIONEERS & VALUERS 








Established 1807 


TRY PTT | B 
HENRY | BUTCHER | 2 BE FULLER, HORSEY 
Auctioneers, Valuers | GOVERNMENT SURPLUS STORES en 


and Survevors SALES BY AUCTION a 
y Main Location fic Hioneers Specialists 
— | May 34 Machine tools and M.O.A. Storage Depot FULLER, HORSEY 
1 . = | miscellaneous stores Roval Arsenal, Woolwich, SONS & CASSELI 
Specialisin neluding London, S.E.18. (Dept. L), 10, Lloyd's IN THE 
£ | Avenue, London, E.C.3 


in the } (Tel Royal 4861.) 
S.S. and S.C. Lathes : capstan and turret lathes ; radial and vertical drilling Q A] EK Vy A] J ATION 

1 x, | y + mn * } machines ; surface, cylindrical and internal grinders ; vertical and horizontal Wl Jiu & F d J f 1 
Ss ALE & \ A 4 U A [ 10 N | milling machines ; shaping and hacksawing machines ; bandsawing machines 
“— = = 4 and circular saw benches twist drills ; grinding wheels pneumatic tools ; 








| . 
diesel and petrol electric generating and charging sets ; diesel and petrol fork OF 
of lift trucks ; refrigerator spares and cooling units ; Paterson trailer mounted 
. - am . | water purification plants petrol and electric industrial trucks ;  oil-fired | , ro . — — 
ENGINEERING & ALLIED bitumen distributors Phoenix diesel decanting unit Pegson diesel rock WORKS and MANUFAC TORIES 
| crusher ; trailer mounted bulk cement carrier soil stabilisers ; crawler 
J “4 tractors ; radio and electrical stores and equipment prismatic binoculars . ~ a - 
WORKS battery and mains operated tape recorders, etc ENGINEERING PLAN I 
- ~ May 10 Machine tools and M.O.A. Storage Depot J. H. NORRIS & SON 
PLANT & MACHINERY miscellaneous stores, Byley. Nr. Middlewich, (Dept. L). 9%, Albert and MACHINERY 
neluding Cheshire. (Sale at Cheet Square, Manchester, 2 
aaa inanimate ham Town Hall, Man (Tel.: Blackfriars 8373.) 
chester, 8.) ’ . 
73 Chancer Lane Londo | Centre and turret lathes pedestal and bench drills ; surface and bench 10, LLOYD'S AVENUE, 
’ y ’ Ni, } grinders ; power hammer M.T. spares ; tilt sheets ; tyres and tubes P 
W Cc 2 electric motors ; fluorescent and other lighting fittings ; Lister 22kW and LONDON, E.C.3 
a. ery other generators radio and electrical equipment ; fan units; portable melee a ri 
: cranes ; lift trucks and stillaces ; metal pallets laboratory glassware and . 
HOLBORN 8411 (8 lines) equipment ; furniture ; steel storage units ; canteen equipment , Caterpillar Telephone: ROYAL 4861 
tvpe R.D.6. Bulldozer ; greatcoats ; overalls : Khaki shirts ; vests ; etc _ — —- 


a eontionasian Mav 17 20 Nehicles, motor MOA. Storage Depot WALKER, WALTON 


cycles, earth moving Ruddington, Notts. & HANSON (Dept. L) T A) 
Established 1850 | and lifting equip Byard Lane, Bridlesmith ° ) 


ment. Gate, Nottingham 


. YY - poe (Tel.: 54272.) 
W HE ATI KY I Mav 20 Clothing and miscel Command Ordnance WOOLLAND, SON & & COMPANY 
4 d : K | laneous stores Derot. Coypool, Marsh MANICO (Dept L) 
Mills, Plymouth. (Sale at Kinterbury House, St 
4 i | Kinterbury House.) Andrew's Cross, Ply y ‘ ‘ 
PRICE & CO | mouth (Tel. : 69292.) \ AL U ERS A N D 
e Mav 24 Miscellaneous stores Command Ordnance FARRANT, WIGHT- . 
, . Sub-Depot. Devizes.(Sale MAN & PINNIGAR ‘ 
8. L. JUDSON, F.R.1C.S., F.Al. it Corn Exchange (Dept. L), 2, Newport ASSESSORS 


° IDA " A “H.B. ALL. 
&. BEDDARD, A.1.MECH.E., F.A.L.P.A Devizes.) Street, Swindon, Wilts 





M. S$. CHEAVIN, F.ALL, | (Tel.: S151 2.) 
a. @ iIBBS, P.A.L.P. os me 
ee June 10 Machine tools and Technical Stores Depot SHOULER & SON OF WORKS FACTORIES 
miscellaneous stores Old Dalby, Leics. (Sale (Dept. L), 1, Norman > 


einai ie it Melton Mowbray.) Street, Melton Mowbray 
SURVEYORS, VALUERS June 16 Miscellaneous stores M.O.A. Storage Depot, oxo eh a _& _— scapes desaiied 


and AUCTIONEERS of aie ae” «ala einen AND MACHINERY 


Glasgow, E.1 
(Tel.: Bridgeton 2447.9.) 


FACTORIES, PLANT and June 2 Miscellaneous stores Northern Command BARTLE & SON (Dept 56, VICTORIA STREET, 


Ordnance Sub-Depot L.), 50-52, Menion Street 
MACH l NERY Barlow, Nr. Selby, Yorks. ; Leeds, 2 LONDON, S.W.1. 
(Tel. : 2.0898.) 


Application tor catalogues, available 14 days prior to date of sale, should be made on/y to the 


suctioneers Shown above (price of catalogue Is. Od. P.O. only) VICTORIA 2002/3/4 

' SALES BY TENDER 

FIRE LOSS ASSESSORS Quantity of industrial, pharmaceutical, organic and laboratory chemicals, including mepacrine 
pamaquin tablets and bleaching powder. etc., various 


tablets, hexachlorethane, oleum rapi ae . ; 
locations. Tenders must be submitted by 20th May, 1960 
o- ha i One Bailey Bridge (approx. 60ft.). One Dutch Barn and One Testing Shed located at ex-R.O.f | i 
lank Testing Track, Dalmuir, Dumbartonshire. Tenders must be submitted by 23rd May. 1960 ¥ B 
9, REX PLAC E, LONDON, W.1. Application for Tender Forms should be made to War Office, Directorate of Disposals, D.2 + 


rt ve > House dolbo London, WC.1 
felephone : HYDE PARK 8844/5/6 (3 lines) eens Teena, Te i ace BIIx 5 P ARI \ Ii RS 
a 


Auctioneers, Surveyors 
The Valuable and Valuers 
} y The Valuable an ge 
BA pat -¥ NS FREEHOLD INDUSTRIAL PROPERTY oo 
) W OU! 59, PALMERSTON ROAD, WEALDSTONE, VALUATION & SALE 
of 


conduct MIDDLESEX 


AUCTION SALES Ee INDUSTRIAL PROPERTY 
I'wo-Thirds of an Acre PLANT and MACHINERY 


and capable of development to provide some 


VALUATIONS Square 29,000 feet FACTORY FLOOR SPACE 3, Arundel Hi London, 


OF PLANT, MACHINERY AND Is to be submitted to Public Auction at the London Auction : 
INDUSTRIAL PROPERTIES | a 155, Queen Victoria Street, E.C.4, on Thursday, 19th May, TEMple Bar 7471 — 


FACTORY INVESTMENTS | Particulars and Conditions of Sale from the Auctioneers : kK NIG | IT, FRAN K 


nT P. N. DEWE & CO., PUTT Wy 
46 GRESHAM STREET 42, COLLEGE ROAD, HARROW. Tel.: Harrow 4288. & RU TLES 
’ ’ E9600 3 
LONDON, E.C.2. —_—— 
sihenand M22 (8 lines) Pen poe a | FOR SALE | | | FOR SALE | SA L, E & V A L, | J A | | ( YN 
OF 


Established Over a Century 














ESTABLISHE!) 1477 


and 





















































CRAVEN 20FT. BY 4FT. 31N. 
| FOR SALE | BY 4FT. 3IN. PLANER FRED WATKINS FACT . 
Table size 20ft. by 3ft. 10in Rack drive to (ENGINEERING) LTD. TORIES 
WARD NO. 7 TURRET LATHE table. Two toolboxes on cross-slide ; one side | piusaee sopton Vertical Do 
x volbox ; toolboxes fitted with solenoid lifters ton Vertic; wnstroke Hydraulic 
oo of erg bi pondeen control — Se Generator —— by 36in. platens, with pumps and PLANT AND MACHINERY 
ween centres </in Set t 1942 5 ; 
Swing over bed 14}in. dia. H. BELL (M ACHINE TOOLS). LTD Fielding 200-ton ditto, 3ft. stroke, with pumps and 
Swing over saddle 124in. dia WALTER STREET, LEEDS. 4 | _ motors (5 available). 
Bore of spindle 2iin. dia Tel.: 63-7398 —e =— ditto, 4ft. to Sft. stroke, with pumps 
Screwing capacity 4 to 28 T.PJ E108 G and motors. - 
ek eae tie die: Two 73ft. 4in. by Sft. Brick Lined Kilns or Dryers, 20, Hanover Square, W.1. 
Speeds 8 range, 26 to 536 r.p.m. with Crofts reduction gears and motors. 
Feeds (sliding and QUICKSILVER. - — ee apa a by 4ft. Rotary Cooler or Dryers, with 
urfacing) 15 e, 0-0036in. to 0:077in. | upon request for all grades of quicksilver for use in reduction gear and motors. ° . 
Senin invited by appointment of Appleby- | every type of industrial and | scientific work Telephone: MAYfair 3771 
Frodingham Steel Company, reference P EB, | Belgrave (Mercury) if imited (E), 5, Belgrave Gardens, | FRED WATKINS (ENGINEERING), LTO, 
London, N.W.8. MAI 3826 E9T94 G COLEFORD, GLOS. EISi G (Factory Department : Ext. 17) 


Scunthorpe, Lincolnshire. E9593 Go 
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NICKEL 
ALLOY 
OTEELS 


ensure 
reliability in 
lathes and 
gear 
shapers 





® 04. MOND NICKEL COMPANY LIMITED: THAMES HOUSE 





April 29. 1990 THE ENGINI 


Automatic factory production methods place a premium on reliability 
ensure their products do not suffer through material failures, Messrs. Drumm 
Bros. Ltd., Guildford, specify nickel alloy steels in their ‘Maxicut’ industri 
lathes and gear shapers and high production mulu-tool machines. 

Among the various nickel alloy steels used in Drummond tools is the 4; | 
cent nickel-chromium case-hardening steel, EN 39, which is used for worn 


and has adequate toughness and wear resistance for this exacting service 




















TYPICAL CORE MECHANICAL PROPERTIES Of}! 
SAO Z SOT, 
Camu, da “eyyyyfp 
MAXIMUM ELONGATION iz0oD | 
SIZE | HEAT TREATMENT STRESS t.s.i. por cent ft. Ib. 
14” dia Oil quenched 830 C 88-2 13 38 
| tempered 160 C 
2” dia. | Oil quenched 830 C 82.1 17-5 6! 
Oil quenched 760 C 
tempered 180 C 
4° dia. | Oil quenched 830 C BBY 165 62 
} Oil quenched 760 C 
tempered 180 C 
The benefits to be gained from the more highly alloyed case-hardening nickel steeis, such 
EN 33, EN 34, EN 36 and EN 39 include ease of heat-treatment, mimmisation of pr , 


; ; 
distortion, and general reliability 


Send for ‘The Mechanical Properties of Nickel Alloy Steels’ 


= 
MOND NICKEL 





MILLBANK LONDON SW1 


TGA 


N 
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5 . branch out 
» a ¢¢ o § 
; = P , os 
of Yd wf F “/ “J 
a \ 4 , %, 
os ee a There is a tide in the affairs 
q Kg f £ Y of every business. 
. 4 — } s xy mn 
ee J ~ There comes a moment when rh 
f : : e ee 
/ i you must expand if you're h 
= a to keep pace with your iy 
i e a, o.-- <7 competitors +" 
a ™,, — soe { ° . ne 
‘ ee mM That's where UDT comes in. e 
ae by UDT helps you replace old % 
— ‘ J Pa 
“eae ~ 
equipment, add new, out of \ 
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. a 0 
if a : ear 
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— ] i ; sits 
x \ A nice businesslike way to 
ti $4 do business 
4 ; 
If you think UDT could help 
B you, get in touch with the 
‘ Manager of your nearest 
4 . : : 
* UDT office—the address is in : 
i your local directory. 
t 
4 “ > > a United Dominions Trust 
» «c > > 
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BIRKETT 


oalety Valves 


FOR SUPERIOR PERFORMANCES 


@ Pop type Safety Valves conforming to BSS 1123 
and (for steam) BSS 759 


@ Prompt Blow-off 
@ High Discharge Capacity 












WHITE IRON 
AND NON - FERROUS 


For all Engineering trades 

* To B.S.S. or customer's own 
specifications 

* Floor moulded up to 5 tons. 


* Machined to your drawings 
if required 





a- 


The BRETTELL LANE FOUNDRY LIMITED 
BRIERLEY HILL, STAFFORDSHIRE ~- T7e/: BRIERLEY HILL 77254 








Parent fe 
Pending @ Snap Reseating 
Type 356 @ Sizes }” to 4” Enter No. 1092 on reply card 





@ Air Pressures up to 3,200 ibs. per square inch 
@ Screwed or Flanged 

@ Open or Side Outlet Types 

@ Air-under-water Tested 


MORE Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers and 
MORE sesieter S.P.0. Burners have 


MORE. 5 al 
IN GREAT BRITAIN than any other make 
LONDON 5 ‘ e) i ‘ 


industrial Burners 


MANCHESTER 
SCHIELDROP & CO. LTD., STOTFOLD, BEDS - Tel 414 (4 lines) BMJ 


Fitted as standard by many of the leading 
Air Compressor makers. 


SAMUEL BIRKETT LID 





QUEEN STREET WORKS 
HECKMONDWIKE YORKSHIRE 
Telephone: Heckmondwike 1241-2-3 


Tel: Blackfriars 385! 


SOUTH WALES 
Tel : SKEWEN 3383-3103 


BIRMINGHAM 
Tel : Erdington 2772 
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EVECE, SylylhiGlE; 


FRAME PRESSES 

































FAST-VERSATILE- 
ROBUST-COMPACT 


The Prestige Range of Frame Presses has been designed for 
hard-working versatility: for bushing, bending, straightening, hot and 
cold forming of sheet and plate and for cold flow forging. 

A variable calibrated pressure control valve enables accurate 
pressures to be pre-set. Cycle times are reduced by a 3 - position control 
lever, the neutral position holding the ram where required. All rams 
have power return, the oil systems being arranged for high approach 
and return speeds. The frames of Prestige presses are fabricated from 
heavy steel plate. 


CAPACITY DAYLIGHT STROKE TABLE SIZE 


50 24’ 15° 24’ x 24’ 


24° 15° 24" x 24’ 
24" 15° 24’ x 24’ 
24’ 15" 36’ x 36’ 
24’ 15° 36’ x 36’ 





MANUFACTURED BY 


WILLIAM JONES LTD 


ADAM HOUSE, 1 FITZROY SQUARE, LONDON W.1. 
TELEPHONE: EUSton 7871 (7 LINES) 


SEND FOR LEAFLET PFI FOR 
FULL SPECIFICATIONS. 
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One of Six 


3BSORPTION COLUMNS 
for ICI 


The illustrations show the arrangement 
for the hydraulic testing in the upright 
position of one of six absorption colum , 
made by John Thompson (Dudley) Ltd 


for the LC... weak acid plant at Ardeer 


he columns are of welded constructio 
throughout in stainless | stec 
e fitted with sprays and guides 

some with conical intermediate bathe 

Longitudinal welds are to Cla 


standards, The heaviest column weg! 
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aN 


13 tons: length of each column 62ft. 41: 
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For the same plant John Thompso 
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JOHN THOMPSON (DUDLEY) LTD : DUDLEY © woRts 
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What makes his this diesel crane” 
Bbetter than others... 


FEATURES LIKE THESE! 














































| ' MECHANICAL 
, HANDLING 
: EXHIBITION 
FAST, CONTINUOUS OPERATION : EARLS COURT 
akes less time. Hoists 5-ton loa at high sy; H 3-13 MAY 
ABSOLUTE PRECISION Loap- LOWERING : 
New power-lowering feature provide creeping speeds . 
accurate placing of loads : 
NONE TO COMPARE FOR GRABBING : 
DUTIES i r 
Sound construction and equipment, including Smith’s automat : 4 CuR exw” 
fouble-barre! (operated by single control), gives incompar ais grab , 
service. For single line grab duties, normal barrel ts used I TAN 
I 
ADAPTABLE FOR MAGNET WORK i 
Many of the larger firms in iron and steel use this macnine. ; 
CARRIAGES TO SPECIFICATION i 
Supplied to suit standard British gauge or as required. : 
YOUR CHOICE OF POWER UNITS : A 
Gardner 6LW, or other leading makes of equivalent horsepower, t A Smith diesel 
‘ 1 be te f requires x 
ar fitted if required. : crane on grab 
ee ACTION duty at 
; sle\ ws and derricks simultaneously, or slew and travel : “ inthe 
t aor ; United Glass Ltd. 
POWER TAKE-OFF : 
ower ansmitted through Vulcan-Sinclair fluid coupling. 














This is the Smith standard diesel 
crane which is ideally suited to solve the 
handiing problems of so many industries= 
engineering, iron and steel, paper milis, 
public works, rallways,coal and coke depots, 
waterways, etc. Let us have your enquiry=- 
check on these features. 
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